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PREFACE

This is the thirteenth in a series constituting a "public record" of activities in regard to the

National Institutes of Health (NIH) Guidelines for recombinant DNA research.

The first twelve volumes cover events from February 1975 through April 1987. This

thirteenth volume covers events from May 1987 through December 1988.

Volumes 1 through 5 in this series and the Environmental Impact Statement may be
purchased from the Superintendent of Documents, U.S. Government Printing Office

(GPO), Washington, DC 20402 or GPO bookstores in selected cities throughout the

United States. They may also be viewed in some 600 public libraries of the GPO
depository system. The GPO stock numbers are: Volume 1, 017-004-00398-6; Volume

2, 017-040-00422-2; Volume 2 Supplement (Environmental Impact Statement), 017-040-

00413-3; Volume 3, 017-040-00429-0; Volume 3 Appendices, 017-040-0043-3; Volume 4,

01 7-040-00443-5; Volume 4 Appendices 01 7-040-00422-7; and Volume 5, 01 7-040-00470-

2. Volumes 6 through 13 are available from the Office of Recombinant DNA Activities,

Building 31, Room 4B11, National Institutes of Health, Bethesda, MD 20892 USA.
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13294 Federal Register / Vol. 52. No. S3 / Thursday, May 21. 1937 / Notices

National institute* of Hs*

Recombinant CNA Advisory

Committee; Cancellation of Meeting

Notice is hereby given of the

cancellation of the meeting of the

Recombinant DNA Advisory Committee.

June 15. 1987. National Institutes of

Health. Bethesda. Maryland, which was
published in the Federal Register on

March 11. 1987 (57 FR 7525).

The meeting was cancelled due to

lack of agenda items and has been
rescheduled on September 21. 1987.

Dated M«y 15. 1S87.

Betty ). Beveridge.

Committee \fcnogement Officer. SIH
(FR Doc- 87-11592 Filed 5-20-87 145 am)

8
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21622 Federal Register / Vol. 52 , No. 109 / Monday, June 8, 1987 / Notices

scheduled to meet during the month of

July 1987:

Name: National Advisory Council on

Health Professions Education

Date and Time: July 27-28, 1987, 9:00

a.m.

Place: Conference Room G, Parklawn

Building, 5600 Fishers Lane. Rockville,

Maryland 20857

Purpose: The Council advises the

Secretary with respect to the

administration of programs of Financial

assistance for the health professions

and makes recommendations based on
its review of applications requesting

such assistance. This also involves

advice in the preparation of regulations

with respect to policy matters.

Agenda: The open portion of the

meeting will cover welcome and opening

remarks, report of the Administrator,

Health Resources and Services

Administration, report of the Director,

Bureau of Health Professions, financial

management update, discussion on
Council issues and priorities, and update

on: Peer review procedures, minority

initiatives, the impact on health

professions education of investor owned
health care delivery systems, a report on
the socioeconomic status of the health

professions applicant pool, a report on
Osteopathic medicine, a review of

Council resolutions and future agenda
items. The meeting will be closed July

28, 1987, for the remainder of the

meeting for the review of grant

applications for two year schools and
Family Medicine Departments. The
closing is in accordance with the

provisions set forth in section 552b(c)(6),

Title 5 U.S.C. Code, and the

Determination by the Administrator,

Health Resources and Services

Administration, pursuant to Pub. L 92-

463.

Anyone requiring information

regarding the subject Council should

contact Mr. Robert Belsley, Executive

Secretary, National Advisory Council on
Health Professions Education. Room 8C-
22. Parklawn Building, 5600 Fishers

Lane, Rockville, Maryland 20857,

Telephone (301) 443-6880.

Agenda Items are subject to change as

priorities dictate.

Dated: June 3, 1987.

Jackie E. Baum,

Advisory Committee Management Officer,

HRSA.

[FR Doc. 87-12968 Filed 6-5-87; 8:45 amj

BIUJNG CODE 41SO-15-M

National Institutes of Health

Recombinant DNA Advisory

Committee Working Group on
Revision of the NIH Guidelines;

Meeting

Pursuant to Pub. L 92—463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
Working Group on Revision of the NIH
Guidelines at the Linden Hill Hotel,

Wimbledon Room, 5400 Pooks Hill

Road, Bethesda. Maryland 20814, on

June 22, 1987, from approximately 9 a.m.

to adjournment at approximately 5 p.m.

to discuss revisions to the NIH
Guidelines for Research Involving

Recombinant DNA Molecules proposed

by the U.S. Department of Agriculture.

This meeting will be open to the public.

Attendance by the public will be limited

to space avaialble.

Further information may be obtained

from Dr. William J. Gartland, Executive

Secretary, Recombinant DNA Advisory

Committee Working Group on Revision

of the NIH Guidelines, Office of

Recombinant DNA Activities, 12441

Parklawn Drive, Suite 58, Rockville,

Maryland 20852, telephone (301) 770-

0131.

OMB’s "Mandatory Information

Requirements for Federal Assistance

Program Announcements” (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog of Federal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every Federal research

program in which DNA recombinant

molecule technique could be used, it has

been determined to be not cost effective

or in the public interest to attempt to list

these programs. Such a list would likely

require several additional pages. In

addition, NIH could not be certain that

every Federal program would be

included as many federal agencies, as

well as private organizations, both

national and international, have elected

to follow the NIH Guidelines. In lieu of

the individual program listing, NIH
invites readers to direct questions to the

information address above about

whether individual programs listed in

the Catalog of Federal Domestic
Assistance are affected.

Dated: June 2. 1987.

Betty J.
Beveridge,

Committee Management Officer. NIH.

(FR Doc. 87-12979 Filed 6-5-87; 8:45 am]

BILLING 4140-01-M

Public Health Service

Privacy Act of 1974; Alteration of

System of Records

agency: Public Health Service, HHS.

action: Notification of altered system of

records.

summary: In accordance with the

requirements of the Privacy Act. the

Public Health Service is publishing a

notice of a major alteration to the

system of records 09-15-0037, "Public

Health Service (PHS) Scholarship and
National Health Service Corps (NHSC)
Scholarship Programs, HHS/HRSA/
BHCDA." The altered 09-15-0037

system of records will be renamed the

“Public Health Service (PHS) and
National Health Service Corps (NHSC)
Health Care Provider Records System,

HHS/HRSA/BHCDA.”
date: PHS invites interested parties to

submit comments on the proposed new
routine uses on or before July 8, 1987,

PHS has sent a Report of Altered

System to the Congress and to the Office

of Management and Budget (OMB) on

May 28, 1987. The alteration of this

system of records will be effective 60

days from the date submitted to OMB,
and the proposed routine uses will be

effective July 8, 1987, unless PHS
receives comments which would result

in a contrary determination.

address: Please address comments to

the HRSA Privacy Act Coordinator,

Department of Health and Human
Services, Room 14A-20, Parklawn

Building, 5600 Fishers Lane, Rockville,

Maryland 20857, telephone (301) 443-

37S0. This is not a toll-free number. We
will make comments received available

for public inspection at the above

address during normal business hours,

8:30 a.m. to 5:00 p.m.

FOR FURTHER INFORMATION CONTACT;

Joseph J. Jacobs, M.D., Deputy Associate

Director for Policy, Bureau of Health

Care Delivery and Assistance, HRSA,
Room 7A-39, Parklawn Building, 5600

Fishers Lane, Rockville. Maryland 20857,

telephone (301) 443-1470. This is not a

toll-free number.

SUPPLEMENTARY INFORMATION: The
Bureau of Health Care Delivery and
Assistance (BHCDA), Health Resources

and Services Administration (HRSA),

currently maintains two Privacy Act

systems of records concerning the

recruitment and monitoring of PHS and

NHSC scholarship recipients. These
systems of records are 09-15-0027,

entitled "National Heath Service Corps

(NHSC) and Indian Health Service (IHS)

Pre-Application Recruitment and
Provider File. HHS/HRSA/BHCDA,"

[2]
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DEPARTMENT OP HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON REVISION OF THE NIH GUIDELINES

Minutes of Meeting 1

June 22, 1987

The Working Group on Revision of the NIH Guidelines, Recombinant
DNA Advisory Committee, was convened at 9:00 a.m. on June 22,
1987, at the Wimbledon Room, Linden Hill Hotel, 5400 Pooks Hill
Road, Bethesda, Maryland 20814. Dr. Gerard McGarrity was Chair.
In accordance with Public Law 92-463, the meeting was open to the
public. The following were present for all or part of the
meeting.

Working Group members:

James Bittle
Nina Fedoroff
Susan Gottesman
A. Lynn Harding
Ralph Hardy
Karen Hughes
Stephen Hughes

C. Max Lang
Edward Korwek
Gerard McGarrity
Lois Miller
Enzo Paoletti
David Pramer
John Richardson

John Scandalios
Dale Sorensen
Ann Vidaver
Thomas Wagner
William Gartland

(Executive Secretary)

The working group roster is attached.

Others

:

Manuel Barbeito, Department of Agriculture
Michael J. Bartkoski, Jr., TechAmerica Group, Inc.
Fred Betz, Environmental Protection Agency
Tom Bunn, Department of Agriculture
Ken Cremer, Department of Agriculture
Charles Eby, Monsanto Company
John Damare, Department of Agriculture
William Dowler, Department of Agriculture
Charles E. Eirkson, III, Food and Drug Administration
Eric Flamm, Food and Drug Administration
Stacey Frost, Department of Agriculture
Alan R. Goldhammer, Industrial Biotechnology Association
Georgia L. Gelmer, CIBA-GEIGY Corporation
Andrea T. Jeffrey, BioTechnica International, Inc.

*The working group is advisory to the Recombinant DNA Advisory
Committee and its recommendations should not be considered as final
or accepted.

Recombinant DNA Research, Volume 13
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Daniel D. Jones, Department of Agriculture
Steven A. Kudla, Department of Agriculture
James Lackey, Department of Agriculture
Bernard LaSalle, Bioconsultant
Richard F. Marshall, Molecular Genetics, Inc.
Cheryl Martin, The Blue Sheet
James McCullough
Janis McMillen, SyntroVet
Margaret Mellon, National Wildlife Federation
Jerome P. Miksche, Department of Agriculture
Stephen R. Muench, Monsanto Company
Deborah Munt, National Audubon Society
John Payne, Department of Agriculture
Ed Raleigh, E.I. DuPont de Nemours and Company
George P. Shibley, Department of Agriculture
Allan Shipp, American Association of Medical Colleges
Janet Shoemaker, American Society for Microbiology
Sue Tolin, Department of Agriculture
Mike Vandenbergh, National Wildlife Federation
Marty Vanier, Animal Health Institute
Ron Yedloutchnig, Department of Agriculture

[
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Revision of the Guidelines Subcommittee - 06/22/87 06/22/87

Dr. McGarrity opened the meeting by introducing those present

As a background for this session. Dr. McGarrity gave a brief history of the National Institutes of Health (NIH) Guidelines and

the revision process that had produced the Guidelines to date. He then cited the proposed revisions to the Guidelines for

recombinant DNA research, which were concerned with: (1) certain experiments that require the approval of Institutional

Biosafety Committees (IBCs) and the RAC; (2) Appendix L, on the release of certain plants into the environment and Points

to Consider documents; (3) definition of recombinant DNA activities from the Definitions Subcommittee; and (4) the area of

vaccine development. He noted that traditional containment coocepts for recombinant DNA products don't work well for

plants and animals. He stated that the Working Group was dealing with contained research.

Dr. McGarrity said the proposed revisions will be presented to the RAC on September 21, 1987. Should issues remain

unresolved after today, the Working Group could reconvene on a later date or the RAC meeting could be delayed.

Dr. Tolin, was introduced by Dr. McGarrity to provide background, from the USDA point of view, oo the revisions to be

considered at this meeting. She said that the Department of Agriculture has worked with NIH and organized workshops in

December, 1986. The Department of Agriculture Science and Education Division proposed Guidelines within the Coordinated

Framework for the Regulation of Biotechnology and many comments have been received. She cited previously proposed

Appendices L, M, N, and O and stated that the revisions to the NIH Guidelines considered at this meeting would be

Appendices P and Q. She mentioned that Drv Talbot and Gartland had been extensively consulted and that they would

reformat her suggestions to make them consistent with the NTH Guidelines.

Dr. Tolin stated that containment for plants and animals is currently set by IBCs. The IBCs have made many inquiries to the

L'SDA and ORDA. Because there are no written guidelines the decisions from the local IBCs have been very inconsistent.

Dr. Tolin stated that the current proposal has five parts: (1) the addition of six paragraphs to Part II to describe biosafety

levels; (2) the modification of Pan III to incorporate plants and animals; (3) the minor modification of Appendix G; (4) the

addition of Appendix P, which details the containment for plants, and; (5) the addition of Appendix Q, which details the

containment for animals. Dr. Tolin said that Ms. Stacey Frost, L'SDA, had developed a comparative outline of the

appendices. Dr. Tolin further noted that nooc of experiments covered under these proposals require Federal approval, they

all can be approved at the EBC level.

Dr. McGarrity suggested that the Working Group discuss general issues before moving into specific proposals on the

appendices; Dr. Tolin concurred. Dr. Gottesman believed that there were two principal issues: (1) clarification of the

proposals; (2) shifting classifications of some types of experiments. She preferred to begin with the latter. Dr. Scandalios

wished to address the inconsistencies of IBCs. Dr. Tolin stated that this was the purpose of the proposals before the

committee.

Dr. Korwck stated that Ms. Frost's chart is very useful. He asked whether containment standards were being increased or

decreased. Dr. Pramer believed that the document from the Environmental Protection Agency (EPA), dated 4/15/87, which

described physical containment should be discussed.

Dr. Betz, of the EPA, stated the L’SDA and EPA had a proposal for greenhouse standards to contain genetically engineered

microorganisms, but not plants or animals. This draft was then taken by the EPA and refined. The EPA Biotechnology

Science Advisory Committee document for the greenhouse containment remains a draft document; the proposed containment

levels for greenhouse testing of microorganisms remains under discussion. Dr. Tolin mentioned that the document under

consideration today deals with recombinant-modified plants as well as with some recombinant-modified microorganisms and

was developed by the plant and microorganism working groups in December. She cited the P-1 growth conditions for plants

approved by the RAC in 1984, but never incorporated into the Guidelines.

Dr. Fedoroff suggested and Dr. Gottesman supported the delegation of these issues to smaller working subgroups, though

only after general guidance has been supplied. Dr. FedorofT believed that categories of containment were the first

requirement Dr. Gottesman asked what was in place and bow the EPAs proposals changed it She felt that what required

change was undear, and requested time to develop personal questions. Dr. Wagner, speaking for the animal investigators.

Recombinant DNA Research, Volume 13
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stated that the containment levels had to be examined in light of the experiments that were currently being performed or

which will be performed in the near future. Dr. Korwek said that the terms needed clear definitions from a legalistic point of

view.

Dr. Tolin pointed out that Appendices P and Q were separate, but developed in parallel. Therefore one shouldn't go too far

with one without considering the other. Dr. Miller said that both Appendices P and Q were relevant to insects, but have

relied on different approaches of control. Dr. Gottesman gave her overall impressions of the two sections so that the

subgroups would have a common ground. She stated that whole animals and plants, under Section III-&4-a of the NIH
Guidelines, require approval by IBCs, which set containment standards under Section III-B-4-b. She felt that Biosafety Level

(BL) 1 required clarification. She asked if the IBCs needed more specific advice. Self-cloning and tissue culture experiments

were already exempt. In addition, neither pathogenic microorganisms that are tested on whole animals nor plant pathogens

are addressed in the current NIH Guidelines. She asked if the Department of Agriculture's proposal offers specifications and

whether it raises or lowers containment of experiments.

Dr. Federoff stated that there was already a significant amount of experience worldwide and more plant experiments should be

added to the exemption list of the NIH Guidelines. Dr. LaSalle stated that it was extremely important that veterinary biologic

vaccine developers not be hampered by the new additions. After all, he said, they have been working successfully for 78 years

without RAC help. Dr. Shibley said that the Working Group needed to consider new terms and regulatory requirements in

light of existing legislation. He stated that one can't focus solely on the research side, since there are other considerations.

The working group then broke into two subgroups, with Dr. Fedoroff chairing the plant group and Dr. McGarrity the animal

group.

The Working Group returned to plenary session. Dr. McGarrity gave the animal group points of discussion. Fust, in the

absence of vectors, transgenic animals present a low hazard and should form a separate subdivision. Second, defective viruses

are not addressed in the current NIH Guidelines. Cases with less than two-thirds and greater than two-thirds of the viral

genome must be addressed. In the BL2-N, there is concern about restrictions on the decontamination of animal wastes. BL3-

N appears too restrictive. On the other hand, BL4-N is not restrictive enough.

Dr. Fedoroff summarized for the plant group. She believed that the Working Group needed to define categories differently.

She suggested that all plants except weeds, as a class of experiments, be exempt from the NIH Guidelines. Any disarmed

vector, including these based on plant toxins, could be permissible, because genes that generate toxins are covered elsewhere.

Dr. Gottesman stated that the animal group would propose no significant changes in containment levels, though the plant

group appears prepared to do so. She was uncertain what the procedure for 'Virus rescue* would entail. Dr. Fedoroff read

the proposed definition for ’disarmed* viruses. Dr. Hughes believed that this would be difficult to define within the virology

community. A long discussion regarding 'disarmed viruses* ensued.

The Working Group took a lunch break.

After lunch, a summation of the plant group discussions was given by Dr. Fedoroff. She stated that they had made some

significant changes based on the philosophy that containment should be risk based as opposed to process based. That is, the

containment level should be determined by the perceived risk posed by the organism, not by the fact that it contained

recombinant DNA They had defined three levels of containment BL1-P, BL2-P, and BL3-P. First, BL1-P, the exempt

categoiy, should include all organisms that pose no threat to the environment or human health. BL2-P was for experiments

which require prior IBC notification. The third level would cover exotic organisms. There was discussion within the working

group that four levels, as in the USDA guidelines, would be appropriate. If so, the BL3-P would be divided, with the most

contained level being equivalent to BL-4 facilities. This latter containment would be prohibitively expensive and was felt to be

rarely needed. Dr. S. Hughes then brought up the matter of *a-box-within-a-box* in relationship to green houses. To be

completely analogous to BL-4, one would need *a-box-within-a-box*, but this is not practical for greenhouses with glass

windows. Does one then require perimeter fencing etc.? There was some sentiment for elimination of containment equivalent

to BL-4 because of the practical considerations.

[
6
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Dr. McGarrity spoke for the animal group. He said four point* were discussed. The Tint, a minor point, involved the

substitution of 'disposed of* for ‘destroyed* , in Appendix Ql-C, when dealing with sacrificed or dead organisms that contain

recombinant DNA. Text to read:

'-.disposed of to avoid its use as food for human beings or for domestic animals, unless specifically authorized by an

appropriate federal agency*.

Dr. McGarrity turned to transgenic animals. He suggested the new sentence, *Transgenic vertebrate animals generated by

DNA insertion in the absence of eukaryotic viral vectors,* be placed under Section III-C of the Guidelines. A long discussion

between Drs. Korwek, Fedoroff, S. Hughes, and Wagner ensued regarding a definition of 'transgenic*. The result of which

was to leave it as defined in the document at the bottom of page 2.

The discussion then turned to BL2-N solid and liquid wastes. Dr. McGanity cited the proposed Appendices Q-D-B-l and Q-

n-B-2-g;

'reasonable precautions should be taken to prevent horizontal transmissions.' He suggested striking the proposed

Appendices Q-D-B-l-b and Q-II-B-2-g and replacing them with the following paragraph on horizontal transmission:

'Appropriate steps should be taken to prevent horizontal transmission or exposure of laboratory personnel If the

agent used as a vector is known to be transmitted by a particular route, such as an arthropod, special attention

should be given to preventing spread by that route. In the absence of specific knowledge of a particular route of

transmission, all potential means of horizontal transmission, including arthropods, contaminated bedding, animal

waste, et cetera, should be prevented.*

The discussion turned to BL3-N and the feeling that some proposed measures were too specific, such as the proposed

Appendix Q-I-C on the disposal of animals. The recommendations should be more gcneraL Dr. Richardson asked if these

measures will apply to traditional labs as well as clinical labs. He expressed cooccrn about across-the-board applications.

These measures differed significantly from standards in the Laboratory Safety ManuaL Dr. Wagner said that the Department

of Agriculture had apparently used their own internal guidelines. Dr. Richardson volunteered to rewrite BL3-N.

Finally, the working group discussed BL4, with similar ooodusioas to the plant group.

A point-by-point discussion of the proposed document followed.

Dr. Fedoroff suggested, in p.2, to change 'normal* to 'moderate*. A discussion ensued among Dn Miller
, & Hughes,

Fedoroff, and Gartland regarding the sizes of animals to be included in the Appendices. It was decided to continue with the

plant discussion and resolve animal considerations later.

Dr. Fedoroff continued with plants. She suggested the deletion of the last sentence in the proposed Section III-B-5 because,

she argued, some experiments do not require the level of stringency currently required. In addition, she proposed replacing

the proposed Section UI-B-5-a with:

'Plant* containing sequences from plant pathogens are exempt if the investigator can demonstrate that the

sequences do not lead to transmissible infection either directly or indirectly as a result of pathogen genomic

complementation in plants.
*

Dr. Miller, being concerned about the role of insects in the horizontal transmission of pathogens, volunteered to add wording

to the proposed Section III-B-5-b as (v). He would also add changes to and rewrite the proposed Section III-B-5-c He felt

the proposed Section III-C needed to be reworded as welL

Recombinant DNA Research, Volume 13



Revision of the Guidelines Subcommittee - 06/22/87 06/22/87

Dr. Federoff continued. Experiments with potentially negative environmental or economic impacts should be transferred to

Section m-D. She noted that the definition of “weed" should incorporate the ability to become established. Unmodified

insects or plants should present few concerns for experimental purposes. She agreed with earlier suggestions on vectors, l.e.

disarmed pathogens were appropriate. The herbicide resistance genes should not be included. Regarding the proposed

Appendix P-II-A-1, Dr. Miller suggested the addition of "and non-transmissible." Dr. Fcdoroff volunteered to develop

language on containment and work with Dr. Gartland in making the appropriate changes in the plant section.

The direction of the discussion then turned to animals. Dr. Miller suggested the addition of the following sentence to the

proposed Section LTI-B-4-a:

"Animals containing sequences from viral vectors are exempt if the investigator can demonstrate that the sequences

do not lead to transmissible infection, either directly or indirectly, as a result of complementation or recombination

in animals."

Section HI-B-4 would be appropriately modified to cover anything that does not meet this standard, suggested Dr. Miller. It

was agreed that there would be a general tidying up of wording and minor points before the next meeting. General issues

were then discussed.

Dr. K. Hughes pointed out that no decision was made with respect to the EPA guidelines having three or four levels of

containment Dr. Fedoroff said that the Environmental Protection Agency’s draft required further work regarding the three or

four levels of containment. She suggested either an upgrade of the Department of Agriculture's document or use of the

Environmental Protection Agency’s document as a starting point, but felt there were significant difficulties with both

approaches. For example, she found problems on page 7 of the Environmental Protection Agency's document, regarding the

removal of experimental materials through a disinfection chamber. Agents that go through fumigation will still come out as

infectious.

Drs. Hardy, Tolin, Pramcr and Fedoroff agreed to work on the proposed Appendix P by conference call. Dr. Gartland stated

that the deadline for the changes is August 1, 1987. Drs. Richardson and Barbeito agreed to work on the proposed Appendix

Q and on the language concerning insects.

18]
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Revision of the Guidelines Subcommittee - 06/22/87

The Working Group voted to next meet on July 16 , 1987. The Group
then adjourned.

Respectfully submitted

I hereby certify that, to the best of
my knowledge, the foregoing Minutes
and Attachments are accurate and
complete.

Chair
Working Group on Revision of the NIH
Guidelines

Recombinant DNA Research, Volume 13
[9]



WORKING GROUP CN REVISION OF THE
NIH GUIDELINES FOR RECOMBIf&NT CNA RESEARCH

RECOMBINANT DNA ADVISORY COMMITTEE

CHAIR: McGARRITY, Gerard J., Ph.D.

President
Coriell Institute for Medical Research
Ccpewood Street
Camden, New Jersey 08103

609 966-7377

BITTLE, James L. , D.V.M.
Department of Molecular Biology
Scripps Research Institute & Clinic
10666 Torrey Pines Road
La Jolla, California 92037

619 457-8591

FEDOROFF, Nina V., Ph.D.
Department of Embryology
Carnegie Institution of Washington
115 West University Parkway
Baltimore, Maryland 21210

301 467-1414

QOTTESM^N , Susan K. , Ph.D.
Laboratory of Molecular Biology
National Cancer Institute, 37/4B09
National Institutes of Health
Bethesda, Maryland 20892

301 496-3524

HARDING, A. Lynn, M.P.H.
Office of Biological Safety
Harvard University
46 Oxford Street
Cambridge, Massachuetts 02138

617 495-2090

HARDY, Ralph, Ph.D.
Boyce Thompson Institute for
Plant Research at Cornell

Tower Road
Ithaca, New York 14853

607 257-2030

[
10

]

HUGHES, Karen, Ph.D.
Department of Botany
University of Tennessee
437 Hesler Hall
Knoxville, TN 37996-1100

615 974-2256

HUGHES, Stephen H. , Ph.D.
Basic Research Program
Frederick Cancer Research Facility
Ft. Detrick, Building 539, Rocm 106
Frederick, Maryland 21701

301 698-1619

LANG, C. Max, D.V.M.
Department of Comparative Medicine
Milton S. Hershey Medical Center
500 University Drive, P.O. Bax 850

Hershey, Pennsylvania 17033
717 534-8462

KDRWEK, Edward L., Ph.D., J.D.
Law Office of Keller and Heckman
1150 17th Street, NW. , Suite 1000
Washington, D.C. 20036

MILLER, Lois, Ph.D.
Department of Entomology
University of Georgia
Biological Sciences Building
Athens, Georgia 30602

404 542-2294

Recombinant DNA Research, Volume 13

13/76 June 1987



PAOLETTI, Enzo, Ph.D.

Wadsworth Center for Laboratories
and Research

New York State Department of Health

Emoire State Plaza
Albany, New York 12201

518' 473-0773

PRAMER, David, Ph.D.
Waksman Institute of Microbiology
Hoes Lane, Busch Campus, P.O. Box 759

Piscataway, New Jersey 08854

201 932-3068

RICHARDSON, John, D.M.V., M.P.H.
Department of Biosafety
Emory University
Wbodruff Memorial Building
1639 Pierce Drive, P.O. Box 24137
Atlanta, Georgia 30322

404 727-5689

SCANDAL I06 , John G. , Ph.D.
Department of Genetics
North Carolina State University
3632 Gardner Hall
Raleigh, NC 27695

919 737-7079

SORENSEN, Dale, Ph.D.
College of Veterinary Medicine
University of Minnesota
460 Veterinary Teaching Hospital
1365 Gartner Avenue
St. Paul, Minnesota 55108

612 624-7720

VIOAVER, Anne K. , Ph.D.
Department of Plant Pathology
University of Nebraska
406 Plant Sciences Hall
Lincoln, Nebraska 68583-0722

402 472-2858

VPCJiER, Thomas, Ph.D.
Edison Animal Biotechnology Center
Ohio University
116 Wilson Hall - West Green
Athens, Ohio 45701

614 593-4713

EXECUTIVE SECRETARY

GARTLAND, William J., Jr., Ph.D.
Director
Office of Recombinant ENA Activities
National Institute of Allergy

and Infectious Diseases
National Institutes of Health
12441 Parklawn Drive, Suite 58
Rockville, Maryland 20852

301 770-0131

Recombinant DNA Research, Volume 13 [
11

]



24346 Federal Register / Vol. 52, No. 125 / Tuesday. June 30, 1987 / Notices

D. Miscellaneous

1. Clonidine

2. Methaqualone

Clonidine is marketed in the United
States as an antihypertensive agent.

However, the substance is widely used
in many other countries in the treatment

of opiate and alcohol withdrawal
syndrome. According to WHO, clonidine

is abused in some countries and has
appeared in illicit traffic.

Methaqualone is a depressant
controlled in schedule 1 of the CSA. The
substance currently has no accepted

medical use. In 1980, the CND
rescheduled methaqualone from
schedule IV to schedule II of the

Psychotropic Convention.

III. Opportunity to Submit Domestic
Information

As required by section 201(d)l2)(A) of

the Controlled Substances Act (21 U.S.C.

811(c)(2)(A)). FDA on behalf of HHS
invites interested persons to submit data

or comments regarding the above-named
14 drugs. Data and information received

in response to this notice will be used to

prepare scientific and medical
information on these drugs, with a

particular focus on each drug’s abuse
liability. HHS will forward that

information to WHO, through the

Secretary of State, for WHO's
consideration in preparing a report for

presentation to a WHO review group,

which will evaluate the need for

international control of these drugs.

Such control could limit, among other

things, the manufacture and distribution

(import/export) of these drugs, and
could impose certain recordkeeping
requirements on them.

HHS will not now make any
recommendations to WHO regarding

whether any of these drugs should be
subjected to international controls.

Instead, HHS will defer such
consideration until WHO has made
official recommendations to the

Commission on Narcotic Drugs, which
are expected to be made in the second
half of 1988. Any HHS position

regarding international control of these

drugs will be preceded by another
Federal Register notice soliciting public

comment as required by 21 U.S.C.

811(d)(2)(B).

Interested persons may, on or before

July 3, 1987, submit to the Dockets
Management Branch (address above)
written comments regarding this action.

This abbreviated acceptance period is

necessary to allow sufficient time to

prepare and submit the domestic
information package by the deadline

imposed by WHO.

Two copies of any comments are to be

submitted, except that individuals may
submit one copy. Comments are to be

identified with the docket number found

in brackets in the heading of this

document. Received comments may be

seen in the office above between 9 a.m.

and 4 p.m., Monday through Friday.

This notice contains information

collection requirements that were
submitted for review and approval to

the Director of the Office of

Management and Budget (OMB). The
requirements were approved and

assigned OMB control number 0910-

0226.

Dated: June 25, 1987.

John M. Taylor,

Associate Commissionerfor Regulatory

Affairs.

[FR Doc. 87-14874 Filed 8-26-87; 11:07 am]

BILUNG CODE 4160-01-M

National Institutes of Health

National Cancer Institute; Meeting

Pursuant to Pub. L 92—163, notice is

hereby given of the meeting of the NCI
Thyroid/Iodine-131 Assessments

Committee, Division of Cancer Etiology

on August 24-25, 1987, Building 31, C
YJing. Conference Room 7, National

Institutes of Health, 9000 Rockville Pike,

Bethesda, Maryland 20892. The meeting

will be open to the public from 9 a.m. to

recess on August 24 and from 9 a.m. to

adjournment on August 25. Attendance

by the public will be limited to space

available.

Mrs. Winifred Lumsden, Committee
Management Officer, National Cancer

Institute, Building 31, Room 10A06,

National Institutes of Health, Bethesda,

Maryland 20892 (301/496-5708) will

provide summaries of the meeting and

rosters of committee members, upon
request.

Dr. David McB. Howell, Executive

Secretary of the NCI Thyroid/Iodine-131

Assessments Committee. Division of

Cancer Etiology, National Cancer

Institute, Building 31, Room 11A06,

National Institutes of Health, Bethesda,

Maryland 20892 (301/496-6927) will

furnish substantive program ,

information.

Dated: June 24, 1987.

Betty J. Beveridge,

Committee Management Officer. NIH.

|FR Doc. 87-14715 Filed 6-29-87; 8:45 amj

BILLING CODE 4140-01-M

Public Health Service

National Institute of Environmental
Health Sciences, Advisory Council on
Hazardous Substances Research and
Training Meeting

Pursuant to Pub. L 92-163, notice is

hereby given of a meeting to be held at

the National Institutes of Health,

National Library of Medicine. Director's

Board Room (on the mezzanine),

Building 38, Bethesda, Maryland, on July

20, 1987. The meeting will begin at 9:00

a.m. and end at approximately 4:30 p.m.

The meeting is open to the public.

The Superfund Amendments and
Reauthorization Act of 1986 (SARA)
established a university-based program
of basic research and education within

the NIEHS. The purpose of the meeting

is to provide the Advisory Council on
Hazardous Substances Research and
Training the opportunity to review and
comment upon the NIEHS plan and
priorities for this program, which was
previously described in the Federal

Register of November 28, 1986 (51 FR
43089-13092) and March 9, 1987 (52 FR
7218-7223). The Council also is to aid in

coordinating the NIEHS program with

related programs of research,

development, and demonstration

conducted under other provisions of

SARA.
Topics to be discussed during the

meeting may include but are not limited

to: Overview of the NIEHS research

program, NIEHS implementation plans,

status of first-year grants, and research

programs of other Federal agencies.

Attendance is limited only by space

available. For further information

regarding the meeting, please contact

Mr. Daniel C. VanderMeer, Executive

Secretariat, NIEHS. P.O. Box 12233,

Research Triangle Park, N.C. 27709 or

telephone 919-541-3484 or FTS 629-3484.

The official Government representative

for this meeting will be Dr. Anne P.

Sassaman.

(Catalog of Federal Domestic Assistance

Program No. 13.142, NIEHS Hazardous Waste

Worker Health and Safety Training, NIH)

Dated: June 24^1987.

Betty J.
Beveridgd,

Committee Mana\ernent Officer. NIH.

(FR Doc. 87-147lWiled 6-29-87; 8:45 am|

BILUNG CODE 4140-G1-M

Recombinant DNA Advisory

Committee, Working Group on
Revision on the NIH Guidelines;

Meeting

Pursuant to Pub. L 92-463. notice is

hereby given of a meeting of the

[
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Recombinant DNA Advisory Committee
Working Croup on Revision of the N1H
Guidelines at the National Institutes of

Health. Building 1. Wilson Hull. 9000
Rockville Pike. Bethesda. Mary land

20892. on July 10. 1987. from
approximately 9 a.m. to adjournment at

approximately 5 p.m. to discuss

revisions to the NIH Guidelines for

Research Involving Recombinant DNA
Molecules proposed by the U.S.

Department of Agriculture. This meeting
will be open to the public. Attendance
by the public will be limited to space
available.

Further information may be obtained
from Dr. William

J. Gartland. Executive
Secretary. Recombinant DNA Advisory
Committee Working Group on Revision
of the NIH Guidelines. Office of

Recombinant DNA Activities. 12441

Parklawn Drive. Suite 58. Rockville.

Maryland 20852, telephone (301) 770-

0131.

OMD's “Mandatory Information

Requirements for Federal Assistance Program
Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog of Federal
Domestic Assistance Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance
of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every Federal
research program in which DNA recombinant
molecule techniques could be used, it has
been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition. NIH
could not be certain that every Federal
program would be included as many Federal
agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing. NIH invites

readers to direct questions to the information
address above about whether individual

programs listed in the Catalog of Federal
Domestic Assistance are affected.

Dated: June 24. 1987.

Betty ). Beveridge.

Committee Management Officer. NIH.

|FR Doc. 87-14718 Filed 6-29-87: 8:45 am|

BILLING COOE 4140-01*41

DEPARTMENT OF THE INTERIOR

Bureau of Lan

IAA-660-07

_ /^n
-4121-021

agement

Minerals Management; Availability of

Final Guidelines for Reduction of

Royalty Rate for Solid Leasable
Minerals

agency: Bureau of Land Management.
Interior.

action: Notice of availability of Final

Guidelines for reduction of royalty rate

for solid leasable minerals.

summary: This notice announces the

availability of the final guidelines

setting rorth the policy of the

Department of the Interior for

administration of section 39 of the

Mineral Leasing Act of 1920. as

amended and supplemented (30 U.SC.
209). as it relates to reduction of royalty

rates for coal and other solid leasable

minerals, as well as a document
discussing the comments received on the

draft guidelines and the action taken on

those comments. The final guidelines

will be used by Bureau personnel and.

where appropriate. Minerals

Management Service personnel to

determine whether a lessee of Federal

solid minerals may be granted a

reduction of the royalty rate paid on
production under the provisions of 43

CFR 3485.2(c). 43 CFR 3503.2-1, 43 CFR
3140.1—1(c)(3). 43 CFR 3141.5-3(b). and
43 CFR 3103.4-1. The final guidelines do
not apply to leases on Indian lands.

The final guidelines address the

requirements that a lessee must meet in

order to file an application for reduction

of royalty rate: the contents of an
application for reduction of royalty rate:

detailed procedures to be followed by
the Bureau of Land Management and. as

appropriate, the Minerals Management
Service in processing an application;

and coordination with the States. The
guidelines also provide for uniform
approval criteria: varying duration of the

reduction of royalty rate period,

depending on the category under which
the application is Hied: an annual
requirement that the lessee recertify the

continued existence of the conditions

that warranted a reduction of royalty

rates and, where required, certification

of accounting and financial data by an
independent certified public accountant
as part of an application and also again
at the end of the term of the reduction of

royalty rate.

The final guidelines incorporate the

action taken by the Bureau of Land
Management on the comments received

on the draft guidelines that were
published in the Federal Register on
February 13. 1985 (50 FR 6062), including

statements received at a public meeting
held on the draft guidelines in Denver.
Colorado, on April 3. 1985. A discussion

of the comments and the action taken on
them may be obtained by writing the

Bureau at the address set out below.
Based on the comments received on

the draft guidelines and their careful

analysis by the Department of the

Interior, the final guidelines incorporate

the following additional policy

considerations: (1) The establishment of

categories for reduction of royalty rate

applications that would require the

submission of lease-specific financial

data; (2) an emphasis on fostering and
encouraging the development of solid

leasable mineral resources that might

otherwise remain unmined: (3) greater

reliance on the professional expertise of

Bureau of Land Management technical

field personnel in evaluating reduction

of royalty rate applications: (4)

enhanced standards for fiscal

accountability to ensure a fair return

from leases receiving a reduction of

royalty rate: and (5) a commitment to

consult with Slate Governors before a

final determination is made on a

reduction of royalty rate.

Effective upon the publication of this

notice, the Bureau of Land Management
is lifting its suspension of taking final

action cn applications for reduction of

royalty rate. All action on new or

pending applications for reduction of

royalty rate will be carried out using the

final guidelines announced in this

notice.

EFFECTIVE DATE: June 30. 1987.

ADDRESS: Copies of the final guidelines

and the document discussing the

comments received on the draft

guidelines may be obtained from:

Director (130). Bureau of Land
Management. Room 5600, Main Interior

Bldg.. 1800 C Street NW., Washington,
DC 20240.

Copies of the final guidelines also are

available from all Bureau of Land
Management State Offices. In addition,

copies of the final guidelines are being

mailed to all those who submitted

comments on the draft guidelines.

FOR FURTHER INFORMATION CONTACT:
Paul W. Politzer. (202) 343-7722.

Robert F. Burford.

Director.

June 23. 1987.

(FR Doc. 87-14774 Filed 8-29-87: 8:45 am|

billing cooe 4310-44-11

[MT-070-07-4212-13; M66052]

Realty Action: Exchange of lands In

Beaverhead County, MT; Correction

agency: Bureau of Land Management.
Butte, District Office. Interior.

action: Correction of notice of realty

action for M66052, exchange of public

lands and private lands in Beaverhead
County.

summary: This notice corrects the

original Notice of Realty Action for

M66052 published on May 29. 1987 (52

FR 20162). In exchange for the public
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON REVISION OF THE NIH GUIDELINES

Minutes of Meeting
1

July 16, 1987

The Working Group on Revision of the NIH Guidelines, Recombinant DNA Advisory Committee,

was convened at 9:00 a.m. on July 16, 1987, at the National Institutes of Health, Building 1,

Wilson Hall, Bethesda, Maryland 20892. Dr. Gerard McGarrity was Chair. In accordance with

Public Law 92-463, the meeting was open to the public. The following were present for all or part

of the meeting.

Working Group members:

James Bittle

Nina Fedoroff

A. Lynn Harding

Ralph Hardy

Karen Hughes

C. Max Lang

Edward Korwek
Gerard McGarrity

Lois Miller

David Pramer

John Scandalios

Dale Sorensen

Thomas Wagner
William Gartland

(Executive Secretary)

The working group roster is attached.

National Institutes of Health staff:

Stanley Barban, NIAID

Others:

Michael J. Bartkoski, Jr., TechAmerica Group, Inc.

Fred Betz, Environmental Protection Agency
Martin Buechi, Embassy of Switzerland

Charles Eby, Hill and Knowlton

Jeffrey L. Fox, Science writer/editor

Stacey Frost, Department of Agriculture

Alan R. Goldhammer, Industrial Biotechnology Association

Cheryl Hogue, Bureau of National Affairs

Andrea T. Jeffrey, BioTechnica International, Inc.

James Lackey, Department of Agriculture

^e working group is advisory to the Recombinant DNA Advisory Committee and its

recommendations should not be considered as final or accepted.
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Cheryl Martin, The Blue Sheet

John Payne, Department of Agriculture

George P. Shibley, Department of Agriculture

Allan Shipp, American Association of Medical Colleges

William Szkrybalo, Pharmaceutical Manufacturers Association

Sue Tolin, Department of Agriculture

Marty Vanier, Animal Health Institute
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Dr. McGarrity opened the meeting and made introductions around the room.

Dr. Miller stated that Dr. Fedoroff’s proposal for containment improved previous proposals. Dr.

Scandalios expressed concern about experiments in growth chambers. He asked what "double

doors" would mean. In addition, because few greenhouses have sinks with hot and cold running

water, hand washing requirements could be a problem. Dr. Karen Hughes proposed that, among
numerous small details, the Working Group address questions of greenhouse costs first. Dr.

Hardy proposed splitting the Working Group into two separate subgroups.

Dr. McGarrity suggested that the Working Group read Dr. Fedoroff’s proposal on greenhouse

containment levels. Dr. Fedoroff introduced Dr. Payne of the Animal and Plant Health Inspection

Service of the Department of Agriculture. Dr. Payne stated that the Department of Agriculture

Working Group, which includes representatives from both the Animal and Plant Health Inspection

Service and the Agricultural Research Service, had worked on the Environmental Protection

Agency’s document. Dr. Fedoroff said that the Environmental Protection Agency’s document had
four levels of greenhouse containment. The Department of Agriculture Working Group had
addressed the shortcomings in the document and had sent it to a subgroup.

Dr. Fedoroff, noting that she had consulted Dr. Vidaver on how to subdivide organisms, stated

that a chart has been drafted; it was entitled, "Physical and Biological Containment Practices."

She had received comments on what should go into each category and had also sent the draft

chart to Dr. Kellner. Finally, she had prepared an "Appendix of Biological Containment Practices."

She proposed that the Working Group break into subgroups, and invited comments.

Dr. Richardson said that the National Institutes of Health (NIH) containment levels were designed

to protect humans working in laboratories from infection. Citing the hand-washing example, he

asked if Dr. Fedoroff’s proposals are needed.

Dr. McGarrity asked about the status of exempt experiments. Dr. Fedoroff answered that most

of these experiments were currently being carried out. She suggested that the Environmental

Protection Agency’s document might be simplified substantially. Dr. Tolin stated that the

Environmental Protection Agency’s document started with Appendix G of the NIH Guidelines,

while the Arlington Workshop started from a different point.

Dr. McGarrity hoped that precise language for the NIH Guidelines would be developed during

this meeting. Dr. Fedoroff found the Institutional Biosafety Committee notification requirements

regarding exempt experiments satisfactory. Dr. Gartland explained the situation regarding

environmental assessments. Regarding the list, Dr. Bittle believed that the proposal solved a lot

of problems. Dr. Stephen Hughes agreed, stating that the list was helpful because the

Institutional Biosafety Committees may have been overly conservative in the past. Discussion

of exemptions followed.

Dr. Hardy asked whether an Agricultural Biotechnology Recombinant DNA Advisory Committee,

or ABRAC, would be created. Dr. Tolin answered affirmatively, but said that changes are

proposed to be added to the NIH Guidelines. The Working Group then broke up into two groups

until 1 1 :45 a.m. The members of the Plant Subgroup were: Drs. Korwek, K. Hughes, Hardy,

Harding, Miller, Pramer, Scandalios, Fedoroff, Tolin and others. The members of the Animal

Subgroup were: Drs. McGarrity, Bittle, Wagner, Lang, Sorensen, Richardson, and S. Hughes.
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The Working Group then took a lunch break.

After the lunch break, Dr. McGarrity presented the recommendations of the Animal Subgroup.

The Subgroup found that Biosafety Level 3-N of proposed Appendix Q of the NIH Guidelines as

too restrictive, and should be eased. In addition, Appendix B of the NIH Guidelines required an

overhaul; in particular, retroviruses were of concern. The Subgroup recommended adding a

page of definitions and a reference to the NIH Biosafety Manual.^ He noted that the NIH

Recombinant DNA Advisory Committee must look at viral vectors and attenuation.

Dr. Fedoroff presented the recommendations and observations of the Plant Subgroup. While the

four levels of containment should be retained, the requirements for the containment levels should

become somewhat less stringent; some biological containment should be added. The Subgroup

had spent most of its time on tables for the containment levels, and recommended that the

lowest level should require notification to an Institutional Biosafety Committee without being

excessively onerous. In addition, the format of the NIH Guidelines should be rewritten, perhaps

in tabular form. She noted that guidelines for transportation have not been discussed. Dr.

Korwek suggested that the Working Group request that the National Research Council develop

a more comprehensive list. Dr. Fedoroff suggested that the Office of Recombinant DNA Activities

of NIH assemble a group of plant pathologists in order to develop a list. Dr. Tolin said she would

ask specialists at the next American Pathologist meeting to investigate the problem.

Dr. Fedoroff argued that these suggestions will not solve the entire problem. Principles must be

developed. Dr. Tolin asked if the Working Group had been adequately helpful. Dr. Hardy

proposed that each member of the Working Group give one or two examples for each category

in the list for containment levels. Dr. Bittle asked if the Department of Agriculture should sponsor

the compilation of a new list. Dr. Tolin cited a workshop on plant pathogens that took place ten

years ago. Dr. McGarrity stated that both plant and animal experiments require classification.

Dr. Stephen Hughes mentioned that some lists of animal pathogens are available. He suggested

that the Working Group send the entire document to the RAC, and announce and publish it in

the Federal Register as soon as possible.

Dr. Fedoroff suggested that a motion be made to recommend that a manual be written that would

offer guidance to Institutional Biosafety Committees on: (1) the category in which a given

organism belongs; (2) the appropriate containment level for the organism. The Working Group
should also seek as broad a request as is appropriate for the National Research Council to hold

a workshop on animals and plants.

Dr. Scandalios argued that some basic, general guidelines should be provided, so that

researchers would be able to classify organisms themselves. He believed that the full RAC
should pick the most appropriate body. The Working Group required additional input to help

Institutional Biosafety Committees determine the proper category for a given organism. Because
the Working Group lacks the required expertise, input for the characterization of the relevant

2
Biosafety in Microbial and Biomedical Laboratories, 2nd Edition, (May 1988), U.S.

Department of Health and Human Services, Centers for Disease Control, Atlanta, Georgia 30333,

and National Institutes of Health, Bethesda, Maryland 20892.
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properties of organisms should come from a larger body. He offered amendments to Dr.

Fedoroff’s motion: additional information and characterization of organisms was required and
animal classifications should be updated.

Dr. Stephen Hughes made the motion that he wrote during the above discussion:

"We feel it important that a broad committee be assembled to provide a document
that includes relevant information on the biological properties of organisms that

would provide guidance to the Institutional Biosafety Committees in the

assignment to categories of biological and physical containment. We recommend
that the National Research Council carry out this study in the workshop format.

Dr. Fedoroff seconded the motion. The vote was 7 in favor, 0 opposed, and 1 abstention.

The Working Group adjourned at 4:10 p.m.

Respectfully submitted

I hereby certify that, to the best of my knowledge,

the foregoing Minutes and Attachments are accurate

'Chair /

Working Group on Revision of the NIH Guidelines
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Advisory
Committee; Meeting

Pursuant lo Pub. L 92-163. notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health.

Building 31 C, Conference Room 6. 9000
Rockville Pike. Bcthesda. Maryland
20892. on September 21. 1987, from
approximately 9 a.m. to adjournment at

approximately 5 p.m. This meeting will

be open to the public to discuss:

Amendment of Guidelines;

Proposed revision of Guidelines to refer

specifically to research with plants

and animals; and

Other matters to be considered by the

Committee.

Attendance by the public will be
limited to space available. Members of

the public wishing to speak at the

meeting may be given such an
opportunity at the discretion of the

Chair.

Dr. William ). Gartland. Executive
Secretary. Recombinant DNA Advisory
Committee. National Institutes of

Health. 12441 Parklawn Drive, Suite 58,

Rockville. Maryland 20852, telephone

(301) 770-0131, will provide materials to

be discussed at the meeting, rosters of

committee members, and substantive

program information. A summary of the

meeting will be available at a later date.

OMB's "Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice cover* not only virtually every NIH
program but also essentially every Federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined lo be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition. NIH
could not be certain that every Federal

program would be included as many Federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing. NIH invites

readers to direct question* to the information

address above about whether individual

Programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: August 3. 1987.

Betty J. Beveridge.

CommiUec Management Officer. NIH.

|FR Doc. 87-18200 Filed 8-10-87; 8 45 am)

BILLING COOt 4 140-0 1-M

Recombinant DNA Research;
Proposed Actions Under Guidelines

aqency: National Institutes of Health.

PHS, DHHS.
action: Notice of proposed actions

under NIH Guidelines for Research
Involving Recombinant DNA Molecules.

summary: This notice sets forth

proposed actions to be taken under the

National Institutes of Health (NIH)

Guidelines for Research Involving

Recombinant DNA Molecules.

Interested parties are invited to submit

comments concerning these proposals.

These proposals will be considered by
the Recombinant DNA Advisory

Committee (RAC) at its meeting on

September 21. 1987. After consideration

of these proposals and comments by the

RAC. the Director of the National

Institutes of Health will issue a decision

on these proposals in accord with the

NIH Guidelines.

DATES: Comments received by
September 4. 1987, will be reproduced
and distributed to the RAC for

consideration at its September 21. 1987.

meeting.

AOORESS: Written comments and
recommendations should be submitted

to the Director. Office of Recombinant
DNA Activities 12441 Parklawn Drive.

Suite 58. Rockville. MD 20852. All

comments received in timely response to

this notice will be considered and will

be available for public inspection in the

above office on weekdays between the

hours of 8:30 a.m. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:
Background documentation and
additional information can be obtained
from the Office of Recombinant DNA
Activities (ORDA). 12441 Parklawn
Drive. Suite 58, Rockville. Maryland
20852. (301) 770-0131.

SUPPLEMENTARY INFORMATION: The NIH
will consider the following actions

under the NIH Guidelines for Research
Involving Recombinant DNA Molecules:

1. Proposed Amendment of Section I-C

This proposed amendment of Section

I-C was initially published for comment
in the Federal Register of March 11, 1987

(52 FR 7525), prior to a scheduled RAC
meeting on June 15. 1987. The June 15.

1987. meeting was postponed and
rescheduled on September 21, 1987.

Accordingly, this proposed amendment

of Section I-C is being published again

for comment.
Section I-C of the NIH Guidelines

currently reads 06 follows: "l-C General
Applicability.

"The Guidelines are applicable to all

recombinant DNA research within the

United States or its territories which is

conducted at or sponsored by an
institution that receives any support for

recombinant DNA research from the

National Institutes of Health (NIH). This
includes research performed by the Nil I

directly.

"An individual receiving support for

research involving recombinant DNA
must be associated with or sponsored

by an institution that can and does
assume the responsibilities assigned in

these Guidelines.

“The Guidelines are also applicable to

projects done abroad if they are

supported by NIH funds. If the host

country, however, has established rules

for the conduct of recombinant DNA
projects, then a certificate of compliance
with those rules may be submitted to

NIH in lieu of compliance with the NIH
Guidelines. The NIH reserves the right

lo withhold funding if the safety

practices to be employed abroad are not

reasonably consistent with the NTH
Guidelines.”

In a letter dated January 9. 1987, Mr.

Edward Lee Rogers of Washington. DC.
Counsel for the Foundation on Economic
Trends and Jeremy Rifkin, has proposed

that the following text be inserted after

the first sentence of the third paragraph

of section I-C:

"For purposes of the preceding

sentence, the term 'project' includes any
research or development of the

recombinant organism or other product

or process in question. Including all such

work that is reasonably forseeable when
the NIH support is received. NIH
support includes both money grants and
any type of in-kind support, including

research conducted directly by NIH,

supplies, equipment, the use of facilities,

and biological research materials. NTH
support has been given where the source

of funds or in-kind support is. directly or

indirectly, the NTH.

II. Proposal to Add Bacillus

Stearothermophilis to Appendix C-V

Drs. Richard Novick and June Polak of

the Public Health Research Institute of

the City of New York, Inc., have
requested that Bacillus

stearothermophilis be added to

Appendix C-V. Extrachromosomal
Elements of Gram Positive Organisms.

Information on genetic exchange
involving this organism is provided in

the submission to ORDA.

Recombinant DNA Research, Volume 13
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III. Proposal to Mqdify and Amend the

"Guidelines for Research Involving

Recombinant DNA Molecules" to Refer

Specifically to Research with Plants and
Animals

It has been recognized that the Nil!

Guidelines for Research Involving

Recombinant DNA Molecules do not

include specific guidelines for

containment of research involving whole
plants and animals ever, though many
scientific experiments involving

recombinant DNA are now possible and
often conducted with these whole
organisms.

On June 26, 1986, the U.S. Department
of Agriculture (USDA) issued an
"Advanced Notice of Proposed USDA
Guidelines for Biotechnology Research

(51 FR 23367). A notice in the December
9, 1986, Federal Register (51 FR 44397)

stated that USDA would be proposing

new provisions relating to agricultural

research for inclusion in the NIH
Guidelines in lieu of the Advanced
Notice of Proposed USDA Guidelines for

Biotechnology Research published on
June 26, 1986. USDA organized a

workshop in Arlington. VA, on
December 13-15, 1986, in part to develop

proposed guidelines for plants and
animals. Proposed changes to the NIH
Guidelines developed by USDA were
reviewed and revised by an NIH
Working Group on Revision of the

Guidelines w’hich met on June 22 and
July 16. 1987.

In this proposal, language has been
developed to modify Sections II and III

of the NIH Guidelines to refer

specifically to containment for research

with whole plants and animals.

Containment is described in the

proposed amendments Appendix P for

plants and Appendix Q for animals. The
suggested modifications and additions

will provide guidance to the Institutional

Biosafety Committees (IBC.s) and
Principal Investigators (Pis) to assure

safe conduct of such experiments.

ORDA and NIH staff will make
necessary editorial modifications to the

proposed changes after review by the

RAC and prior to incorporation into the

NIH Guidelines.

1.

Section II of the NIH Guidelines

2. It is proposed that the following

language be added to Section II,

Containment, before the final paragraph:

3. "Physical containment conditions

within laboratories, described in

Appendix G. may not always be

appropriate for all organisms because of

their physical size, the number of

organisms needed for an experiment, or

the particular growth requirements of

the organism. Likewise, biological

containment for microorganisms

described in Appendix I is not

appropriate for all organisms and for

higher eukaryotic organisms in

particular. Considerable information

exists, however, on the design of

research facilities and experimental

procedures applicable to higher

organisms carrying recombinant DNA
cither integrated into the genome or into

microorganisms associated with the

higher organism as a symbiont,

pathogen, or other relationship. This

information includes types of facilities

for physical containment of organisms

other than in traditional laboratories,

and practices for limiting or excluding

unwanted establishment, transfer of

genetic information, and dissemination

of organisms beyond an intended

location based on both physical and
biological containment principles.

Research conducted in accordance with

these conditions effectively confines the

organism.”
4. "For research involving plants, four

biosafety levels (BL1-P to BL4-P) are

described in Appendix P. Biosafety

Level 1 for plantB (BLl-P) is designed to

provide a moderate level of containment

for specific recombinant DNA research

involving plants and is recommended for

experiments for which there is no
recognizable and predictable risk to the

environment in the event of accidental

release or for which there is convincing

biological evidence that precludes the

possibility of survival, transfer, or

dissemination of the recombinant DNA
molecules into the environment.

Biosafety Level 2 for plants (BL2-P) is

designed to provide greater containment

of plants and certain associated

organisms and is recommended for

experiments in which there is a

recognized possibility of survival,

transmission, or dissemination of the

recombinant DNA-containing organisms

but the consequence of such a release

has a predictably minimal biological

impact in the event of inadvertent

release. Biosafety Level 3 (BL3-P) and
Biosafety Level 4 (BL4-P) for plants

describe additional containment

conditions for research with plants and
certain pathogens and other organisms

that require special containment

because of their recognized potential for

significant detrimental impact on

managed or natural ecosystems."

5. "BLl-P relies upon accepted

scientific practices for conducting

research in most ordinary greenhouse or

growth chamber facilities and

incorporates accepted procedures for

good pest control and cultural practices.

Such facilities and procedures, through

providing a modified and protected

environment for propagation of plants

and of microorganisms associated with

the plants, also provide a degree of

containment that adequately controls

sexual and vegetative reproduction and
minimizes the potential for release of

biologically viable plants, plant parts,

and microorganisms associated with

them. BL2-P and BL3-P also rely upon
accepted scientific practices for

conducting research in greenhouses with

organisms infecting or infesting plants in

a manner that minimizes or prevents

inadvertent contamination of plants

within or surrounding the greenhouse.

BL4-P describes facilities and practices

known to provide containment of certain

exotic plant pathogens.

6. "For research with animals that are

of a size or have growth requirements

that preclude the use of conventional

primary containment systems used for

small laboratory animals, four biosafety

levels (BLl-N to BL4-N) are described in

Appendix Q."

7. "Biosafety Level 1 for animals (BL1-

N) describes containment which is used

for animals in which the germ line has

been modified through recombinant

DNA techniques (transgenic animals)

and is designed to eliminate the

possibility of sexual transmission of the

modified genome or transmission of

recombinant-DNA-derived viruses

known to be transmitted only vertically

(i.e., transmitted from animal parent to

offspring only by sexual reproduction).

Procedures, practices, and facilities

follow classical methods of avoiding

genetic exchange between animals."

8. "Biosafety Level 2 for animals (BL2-

N) describes containment which is used

for transgenic animals and animals

associated with recombinant-DNA-
derived organisms and is designed to

eliminate the possiblity of vertical or

horizontal transmission. Procedures,

practices, and facilities follow classical

methods of avoiding genetic exchange

between animals or controlling

arthropod transmission."

9. "Biosafety Level 3 for animals (BL3-

N) and Biosafety Level 4 for animals

(BL4-N) describe higher levels of

containment which are used for research

with certain transgenic animals and

with agents posing a recognized

hazard."

10. Section III of the NIH Guidelines.

11. It is proposed that Section III—B,

Experiments That Require IBC Approval

Before Initiation, be changed as follow's:

12. Proposed changes in Section JJI-B-

1. Experiments Using Human or Animal
Pathogens (Class 2. Class 3, Class 4. or

Class 5 Agents [I]) as Host-Vector

Systems:

13. These changes specify in the NIH
Guidelines the contaiments

recommended for research with

[
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ri.combinant-DNA containing pathogens

which involves whole animals.

14. Section III—B—1—a currently reads:

15. "Experiments involving the

introduction of recombinant DNA into

Class 2 agents can be carried out at DL2
containment"

18.

It is proposed that the following

text be added to the end of Section III—

B-1-a:
17. “Experiments with such agents

shall be carried out with whole animals

at BL2 or BL2-N containment."
18. Section III—B—I—b currently reads:

19. "Experiments involving the

introduction of recombinant DNA into

Class 3 agents can be carried out at BL3
containment."

20. It is proposed that the following

text be added at the end of Section III—

B—1—b:

21. "Experiments with such agents can

be carried out with whole animals at

BL3 or BL3-N containment."
22. Section III—B—I—c currently reads:

23. "Experiments involving the

introduction of recombinant DNA into

Class 4 agents can be carried out at BL4
containment."

24. It is proposed that the following

text be added at the end of Section III—

B-l-c
25. "Experiments with such agents

shall be carried out with whole animals
at BL4 or BL4-N containment."

28.

Section UI-B-l-d currently reads:

27. "Containment conditions for

experiments involving the introduction

of recombinant DNA into Class 5 agents

will be set on a case-by-case basis

following ORDA review. A U.S.

Department of Agriculture (USDAJ
permit is required for work with Class 5

agents [18. 20]."

28. It is proposed that the following

text be added at the end of Section III—

B-l-d:

29. "Experiments with such agents

shall be carried out with whole animals
at BL4 or BI/4-N containment."

30. Proposed changes in Section Ill-B-

4. Recombinant DNA Experiments
Involving Whole Animals or Plants.

These changes clarify the organisms to

which this section applies and the

containment recommended for research.

31. It is proposed that the title of

Section III—B—4 be changed to read:

32. "Recombinant DNA Experiment
Involving Whole Animals" since Item

=43 proposes a new Section III—B—

5

entitled:
"
Recombinant DNA

Experiments Involving Whole Plants.''

33. It is proposed that the following

text be inserted into Section III-B—

4

prior to Section III—B—4—d:
34. ‘This section covers experiments

involving whole animals, both those in

which thp animal's genome has been

altered by recombinant DNA techniques

and experiments involving viable

recombinant-DNA-modified
microorganisms tested on whole
animals. For the latter, other than

viruses which are only vertically

transmitted, the experiments may not be

carried out at BLl-N containment; a

minimum containment of BL1 or BI.2-N

is required."

35. Section III-B—4—a currently reads:

"Recombinant DNA, or RNA molecules

derived therefrom, from any source

except for greater than two-thirds of a

eukaryotic viral genome may be

transferred to any non-human
vertebrate organism and propagated

under conditions of physical

containment comparable to BL1 and
appropriate to the organism under study

|2j. It is important that the investigator

demonstrate that the fraction of the viral

genome being utilized does not lead to

productive infection. A USDA permit is

required for work with Class 5 agents

1 18 .20 ]."

36. It is proposed that Section III—B—4—

a be revised to read as follows:

37. "Recombinant DNA. or RNA
molecules derived therefrom, from any
source except for a eukaryotic viral

genome may be transferred to any non-

human vertebrate or any invertebrate

organism and propagated under
conditions of physical containment

comparable to BL1 or BLJ-N and
appropriate to the organism under study

|2]. Animals containing sequences from

viral vectors are exempt if the

sequences do not lead to transmissible

infection either directly or indirectly as

a result of complementation or

recombination in animals. For

experiments involving recombinant
DNA modified Class 2. 3. 4. or 5

organisms (1) using whole animals, see

Section II1-B-1."

38. Section III—B—4—b currently reads:

39. "For all experiments involving

whole animals and plants and not

covered by Section III—B—4—a . the

appropriate containment will be
determined by the 1BC (22)."

40. It is proposed that Section III—B—4—

b be changed to read:

41. "For experiments involving whole
Gnimals and not covered by Section III—

B-l or Section III—B—4— a. the appropriate

containment will be determined by the

1BC (22.23)."

42. It is proposed that a new Section

1 II-B—5 be added for experiments with

whole plants. This proposed new section

would read as follows:

43. "Section III-B—5, Recombinant
DNA Experiments Involving Whole
Plants.

"Experiments to genetically engineer

plants by recombinant DNA methods, to

utilize such plants for other

experimental purposes (e.g.. response to

stress), to propagate such plants, or to

use plants together with microorganisms

or insects containing recombinant DNA.
can be conducted under the following

containment conditions. If experiments

involving whole plants are not described

in III-I3-5 and do not fall under Section

III—A or Section III—D. they are included

in Section 111-C."

44. Note.—For recombinant DNA
experiments falling under IIl-B-5-a. Ill—

B-5-b. III-B-5-c. and III-B—5— d. physical

containment requirements can be

reduced to the next lower level by
appropriate biological containment

practices, such as conducting

experiments on a virus with an obligate

insect vector in the absence of the

vector or using a genetically attenuated

strain.

45. “Section III-B—5— a. BL3-P or BL2-P
i- BC containment is recommended for

experiments involving most exotic (23)

infectious agents with recognized

potential for serious detrimental impact

on managed or natural ecosystems when
the exotic agent is modified by
recombinant DNA techniques and is

associated with whole plants.

46. "III-B—5—b. BL3-P containment is

recommended for experiments involving

plants containing cloned genomes of

readily transmissible exotic (23)

infectious agents with recognized

potential for serious detrimental effects

on managed or natural ecosystems in

which there exists the possibility of

reconstituting the complete and

functional genome of the infectious

agent by genomic complementation in

planto."

47. "III-B—5—c- BL4-P containment is

recommended for experiments with a

small number of readily transmissible

exotic (23) infectious agents, such as the

soybean rust fungus (Phakopsora

pachyrhizi) and maize streak or other

viruses in the presence of their specific

arthropod vectors, that have the

potential of being serious pathogens of

major U.S. crops."

48a. "HI-B-5-d. BL3-P containment is

recommended for experiments involving

sequences encoding potent vertebrate

toxins introduced into plants or

associated organisms."

48b. BI-3-P or BL2-P + BC is

recommended for experiments with

microbial pathogens of insects or small

animals associated with plants if the

recombinant DN'A-modified organism

has a recognized potential for serious

detrimental impact on managed or

natural ecosystems.

49. It is proposed that the following

new footnote, number 23, be added to
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Section V, and that it be cited as

indicated above in Section III—B—5:

50. “23. In accordance with accepted
scientific and regulatory practices of the

discipline of plant pathology, an exotic

plant pathogen (e.g.. virus, bacterium,

fungus) is one not known to occur within

the United States [18). Recognition as to

whether a pathogen has a potential for

serious detrimental impact on managed
(agricultural, forest, grassland) or

natural ecosystems should be made by
the PI and IBC, in consultation with

scientists knowledgeable of plant

diseases, crops and ecosystems in the

geographic area of the research.

Examples of serious detrimental impacts
are provided by plant pathogens that

can significantly reduce the yield of a

major crop plant and by pathogens of

beneficial insects, such as pollinators. A
listing of all possible cases is not

appropriate for these Guidelines."

51. To accommodate new Section III—

B-5. renumber present Section III—B—5 to

III—B—G. It would read:

52. “III-B-6, Experiments Involving

More than 10 Liters of Culture. The
appropriate containment will be decided

by the EBC. Where appropriate.

Appendix K, Physical Containment for
Large-Scale Uses of Organisms
Containing Recombinant DNA
Molecules, should be used.'*

53. It is proposed to add at the end of

this section:

54. “Appendix K describes

containment conditions BLl-LS through

BL4-LS.”
55. Section III—C. Experiments That

Require IBC Notice Simultaneously with

Initiation of Experiments, states that all

experiments not included elsewhere in

these NIH Guidelines can be conducted
at BL1.

50. It is proposed that the first two
paragraphs of the current Section III—

C

be numbered as Section III-C-1. that the

final paragraph of the current Section

III—C be numbered III—C—2. and that the

following language be added as Section

III—C—3:

57.

"Section III—C—3. Experiments
Involving Whole Plants. Section III—C—

3

covers experiments involving

recombinant DNA-modified whole
plants, and/or experiments involving

recombinant DNA-modified organisms

associated with whole plants, except

those that fall under Section III—A. Ill—B.

or III—D. It should be emphasized that

knowledge of the organism(s) and
judgment based on accepted scientific

practices should be used in all cases in

selecting the appropriate level of

containment under the NIH Guidelines.

For example, if the genetic

modification has the objective of

increasing pathogenicity or converting a

non-pathogenic organism into a

pathogen, then a higher level of

containment may be appropriate,

depending on the organism, its mode of

dissemination , and its target organisms.

By contrast, a lower level of

containment may be appropriate for

small animals associated with many
types of recombinant DNA-modified
plants."

58. “Section III-C-3-a. BL1-P is

recommended for all experiments with

recombinant DNA-containing plants and
plant associated microorganisms not

covered below in Section III—0—3—b or in

other sections of the NIH Guidelines

(see above). Such experiments include,

for example, those involving

recombinant DNA-modified plants that

are not noxious weeds or cannot

interbreed with noxious weeds. Also

included are those involving whole
plants and recombinant DNA-modified
non-exotic (23) microorganisms that

have no recognized potential for rapid

and widespread dissemination and for

serious detrimental impact on managed
or natural ecosystems (e.g., Rhizobium
spp.. Agrobacterium spp.)

59. "Section III-C-3-b. BL2-P or BLl-P

+ biological containment (BC) is

recommended for the following

experiments involving plants:"

60. "Section III-C-3-b-(l). Plants

modified by recombinant DNA that are

noxious weeds or can interbreed with

noxious weeds."
61. "Section III-C-3-b-(2). Plants in

which the introduced DNA represents

the complete genome of a non-exotic

infectious agent (23).”

62. “Section III-C-3-b-(3). Plants

associated with recombinant DNA-
modified non-exotic microorganisms

which have a recognized potential for

serious detrimental impact on managed
or natural ecosystems [23]."

63. “Section III-C-3-b-(4). Plants

associated with recombinant DNA-
modified exotic microorganisms which
have no recognized potential for serious

detrimental impact on managed or

natural ecosystems [23].”

64. "Section III-C-3-b-{5). Experiments

with recombinant DNA-modified insects

or small animals associated with plants,

or with insects or small animals with

recombinant DNA-modified
microorganisms associated with them if

the recombinant DNA-modified
organism has no recognized potential for

serious detrimental impact on managed
or natural ecosystems [23]."

65. Under Section III-D-5 of Section

III—D. Exempt Experiments, certain

classes of recombinant DNA molecules

are exempt from the NIH Guidelines and

are listed in Appendix C. Appendix C-I

specifies that most recombinant DNA

molecules containing less than one half

of a eukaryotic viral genome are exempt
from the NIH Guidelines when
propagated and maintained in cells in

tissue culture.

66. The following sentence is

proposed as an addition to Appendix C-
I for clarification of plant cell cultures

which are induced to regenerate into

whole plants. Without this sentence a

strict interpretation of the NIH
Guidelines would require IBC prior

approval for the transition from a cell

culture to a differentiated plant since it

would be a whole plant and subject to

Section III-B-5.

67. It is proposed to add to Appendix
C-I after the first paragraph the

following:

68. "Whole plants regenerated from
plant cells and tissue cultures are

covered by this exemption provided

they remain axenic cultures even though

they differentiate into embryonic tissue

and regenerate into plantlets."

69. Appendix C. Proposal to Modify
Appendix G, Physical Containment. It is

proposed that the following text be
added at the very beginning of

Appendix G:

70. “Appendix G specifies physical

containment for standard laboratory

experiments and defines Biosafety Level

1 to Biosafety Level 4 (BL1-BL4). For

large scale (over 10 liters) research or

production. Appendix K replaces

Appendix G; it defines Biosafety Level

1-Large Scale to Biosafety Level 4-Large

Scale (BLl-LS to BL4-LS). For certain

work with plants. Appendix P replaces

Appendix G; it defines Biosafety Level

1-Plants to Biosafety Level 3-Plants

(BLl-P to BL3-P). For work animals.

Appendix Q replaces Appendix G: it

defines Biosafety Level 1-Animals to

Biosafety Level 4-Animals (BL1-N to

BL4-N)."

.71. Appendix P. It is proposed that the

following text be added to the NIH.

Guidelines as Appendix-P:

72. "Appendix P, Physical and
Biological Containment for
Recombinant DNA Research Involving

Plants This appendix specifies physical

and biological containment conditions

and practices suitable to the greenhouse

conduct of experiments involving

recombinant DNA-containing plants, as

well as plant-associated microorganisms

and small animals. All provisions of the

NIH Guidelines shall apply to plant

research activities with the following

modifications:"

73. “Appendix P shall replace

Appendix G when the research plants

are of a size, number, or have growth

requirements that preclude the use of

containment described in Appendix G.
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The plants covered in Appendix P
include but are not limited to mosses,
liverworts, macroscopic algae, and
vascular plants including terrestrial

crops, forest, and ornamental species."

74. “Plant-associated microorganisms
include viroids. virusoids. viruses,

bacteria, fungi, protozoans, and certain

small algae. They include

microorganisms that have a benign or

beneficial association with plants, such
as certain Rhizobium species, as well as

micro-organisms known to cause plant

diseases. The NIH Guidelines also apply
to microorganims which are being

modified with the ohjective of fostering

an association with plants."

75. "Plant-associated small animals

include those insects that: (1) Have an
abligate association with plants. (Z) are

plant pests. (3) are plant pollinators, or

(4) transmit plant disease agents, as well

as other small animals, such as

nematodes, for which tests of biological

properties necessitate the use of plants.

Microorganisms associated with such
small animals as. for example,
pathogens or symbionts are also

included.

78.

“The Institutional Biosafety

Committee shall include at least one
scientist with expertise in plant, plant

pathogen, or plant pest containment
principles when experiments utilizing

Appendix P require IBC prior approval."

77. "Appendix P-I. General Plant

Biosafety Levels.

"

78. "the principal purpose of plant

containment is to avoid unintentional

transmission of a recombinant DNA-
containing plant genome, including

nuclear or organelle hereditary material,

or release of recombinant DNA-denved
organisms associated with plants."

79. "The containment principles are

based on the recognition that the

organisms to which they apply pose no
health threat to humans or higher

animals (unless deliberately modified to

do so), and that the containment
minimizes the possibility of an
unanticipated deleterious effect on
organisms and ecosystems outside of

the experimental facility. Examples of

deleterious effects to be minimized are

the inadvertent spread of a serious

pathogen from a greenhouse to a local

agricultural crop or the unintentional

introduction and establishment of an
organism in a new ecosystem."

80. "Four biosafety levels, referred to

as BLl-P. BL2-P. BL3-P. and BL4-P are

established in Section U of the NIH
Guidelines. The selection of

containment levels required for research

involving recombinant DNA molecules
in or associated with plants Is specified

in Section III of the NIH Guidelines. The
biosafety levels are described in

Appendix P-U. The descriptions include:

(1) Greenhouse practices, and (2) special

greenhouse facilities for physical

containment."

81. "The biosafety levels are designed

to provide differential levels of biosafety

for plants in the absence or presence of

other expenmental organisms that

contain recombinant DNA. These
biosafety levels, in conjunction with

biological containment described in

Appendix P-LU. provide flexible

approaches to assure research is

conducted safely.”

82. "In experiments in which plants

are grown within BL1-BL4 laboratory

facilities, including plant tissue culture

rooms, growth chambers within

laboratory facilities, or on open
benches, containment practices

described for Biosafety Levels 1-4 in

Appendix G in these NIH Guidelines

shall be followed. Additional practices

should be added by the principal

investigator or IBC as needed from the

descriptions in Appendix P-IU if

botanical reproductive structures are

produced and have the potential of

being released."

83. "Appendix P-D. Physical

Containment Levels."

84. "Appendix P-D-A. BLl-P
(Biosafety Level 1—plants)."

85. "Appendix P-II-A-1. Standard
Practices—BLl-P."

86. "Access to the greenhouse is

limited or restricted at the discretion of

the principal investigator when
experiments are in progress."

87. "Personnel are required to read

instructions on BI.l-P greenhouse

practices and procedures and to follow

them."
88. "All procedures are performed in

accordance with practices appropriate

to the experimental organism. A
greenhouse practices manual is

prepared to describe these practices. It

should advise personnel of potential

consequences if practices are not

followed and outline contingency plans

in the event containment loss results in

release of organisms with recognized

potential for serious detrimental

impact."

89. "A log is kept of expenmental
plant, microorganisms, or small animals

that are brought in or removed from the

greenhouse facility."

90. "Experimental organisms are

rendered biologically inactive by
appropriate methods before disposal

outside of the greenhouse facility."

91a. "A program is utilized to control

undesired species, such as weed, rodent,

or insect pests and pathogens, by
methods appropriate to the organisms

and in accordance with applicable state

and federal laws."

91b. "Insects and other motile

macroorganisms are housed in

appropriate cages. If macroorganisms,

such as flying insects or nematodes, are

released within the greenhouse,

precautions are taken to minimize

escape beyond the facility."

91c. "A sign incorporating the

universal biohazard symbol and the

name of the recombinant DNA-niodified

organism(s) is posted on greenhouse
access doors."

91d. "Experiments involving other

organisms which require a containment

level lower than BLl-P may be

conducted in the same greenhouse
concurrently with those requiring the

BLl-P level provided all work is

conducted in accordance with BLl-P
greenhouse practices."

92. "Appendix P-II-A-2. Facilities—
BLl-P."

93a. "The term greenhouse' refers to a

permanent structure with walls, roof,

and floor designed and utilized

principally for growing plants in a

controlled and protected environment.

Walls and roof are usually constructed

of transparent or translucent material to

allow passage of sunlight for plant

growth. The term greenhouse facility'

includes the actual greenhouse rooms or

compartments for growing plants plus

all immediately contiguous hallways

and headhouse areas, and i6 considered

pari of the confinement area."

93b. 'The floor may be of gravel or

other porous material but. at a minimum,

impervious (e g., concrete) walkways
are recommended."

93c. "Windows and other openings in

the walls and roof of the greenhouse

compartments may be open for

ventilation as needed for proper

operation and reouire no special barrier

to contain or exclude pollen,

microorganisms, or small flying animals

(e g., insects, birds). Screens to exclude

the latter are, however, utilized in most

standard greenhouses and are

recommended."
94. "Appendix P-II-B, BL2-P

(Biosafety Level 2—plants)."

95. "Appendix P-IJ-B-1. Standard
Practices—BL2-P."

96. "Access to the greenhouse is

limited or restricted at the discretion of

the principal investigator to individuals

directly involved in the experiments

when they are in progress."

97. "Personnel are required to read

instructions on BL2-P greenhouse

practices and procedures and to follow

them."

98. "All procedures are performed in

accordance with accepted greenhouse

practices appropriate to the

experimental organisms. A greenhouse
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practices manual is prepared to describe
these practices. It should advise
personnel of potential consequences if

practices are not followed and outline

contingency plans in the event
containment loss results in release of
organisms with recognized potential for

serious detrimental impact."
99. “A log is kept to experimental

plants, microorganisms, or small
animals that are brought into or

removed from the greenhouse facility.

Materials containing experimental
microorganisms that are brought Into or
removed from the greenhouse facility in

a viable or intact state are transferred in

a closed nonbreakable container.”

100. “Experimental organisms are
rendered biologically inactive by
appropriate methods before disposal

outside of the greenhouse facility.

Decontamination of run-off water is not
required. If part of the greenhouse is

gravel or similar material appropriate
treatments should be made periodically

to eliminate any organisms potentially

entrapped by the gravel."

101. “Insects and other motile
macroorganisms are housed in

appropriate cages. If microorganisms,
such as flying insects or nematodes, are

released within the greenhouse,
precautions are taken to minimize
escape from the facility.”

102. “A program is utilized to control

undesired species, such as weed, rodent
or insect pests and pathogens, by
methods appropriate to the organisms
and In accordance with applicable State

and Federal laws."

103a. “A sign incorporating the

universal biohazard symbol and the

name of the recombinant DNA-modified
organism is posted on greenhouse
access doors. The presence of organisms
having a recognized potential for serious

detrimental impacts to managed or

natural ecosystems should also be
indicated on these signs when used in

the greenhouse."

103b. "Experiments involving other

organisms which require a containment
level lower than BL2-P may be
conducted in the same greenhouse
concurrently with those requiring the

BL2-P level provided all work is

conducted in accordance with BL2-P
greenhouse practices."

104. "Appendix P-II-B-2. Facilities—
BL2-P."

105. “The term 'greenhouse' refers to a

permanent structure with walls, roof,

and floor designed and utilized

principally for growing plants in a

controlled and protected environment.
Walls and roof are usually constructed

of transparent or translucent material to

allow passage of sunlight for plant

growth."

106a. “A greenhouse floor of an
impervious material such as concrete la

recommended, but gravel or other

porous material under benches is

acceptable unless propagules of

experimental organisms are readily

disseminated through soil."

106b. "Windows and other openings
in the walls and roof of the greenhouse
compartments may be open for

ventilation as needed for proper
operation if fitted with No. 30 mesh (or

finer) fly screens to exclude small flying

animals (e.g., insects, birds). No special

barrier to contain pollen or

microorganisms is required."

107. “If intake fans are used, measures
must be taken to minimize the ingress of

insects. Louvers or fans shall be
constructed so as not to open unless the

fan is in operation.”

108. “An autoclave for treatment of

contaminated greenhouse materials Is

available in the facility."

109. “BL2-P greenhouse containment
requirements can be satisfied by using a
growth chamber or growth room within

a building, provided that the external

physical structure limits access and
escape of macroorganisms in a manner
that satisfies the intent of the foregoing

clauses.”

110. “Appendix P-H-C, BL3-P
(Biosafety Level3—plants)."

111. “Appendix P-H-C-1, Standard
Practices—BL3-P.

"

112a. “Access to the greenhouse is

restricted to Individuals whose presence
is required for program or support

purposes and are authorized to enter.

The principal investigator has the final

responsibility for assessing each
circumstance and determining the

individuals to be authorized.”

112b. "Personnel are required to read
instructions on BL3-P practices and to

follow them."
113a. "All practices are in accordance

with practices appropriate to the

experimental organism(s). A greenhouse
practices manual is prepared to describe

these practices. It should advise

personnel of potential consequences if

practices are not followed and outline

contingency plans in the event

containment loss results in the release

of organisms with recognized potential

for serious detrimental impact"
113b. “A log is kept of experimental

plants, microorganisms, or small

animals that are brought into or

removed from the greenhouse facility.

Materials containing experimental

microorganisms to be brought into or

removed from the greenhouse facility in

a viable or intact state are transferred in

a nonbreakable sealed secondary
container. The surface of the secondary
container is decontaminated prior to

removal from the greenhouse by passage
through a chemical disinfectant or

fumigation chamber, or by an
alternative procedure demonstrated to

be effective against the experimental
organism. If at the time of transfer the

same plant species, hosts, or vectors are

present within the effective

dissemination distance of propagules of

the experimental organism(s)."

114. "All experimental materials,

except those that are to remain in a

viable or intact state for experimental
purposes, are sterilized in an autoclave
or rendered biologically inactive by an
alternate effective method before

removal from and disposal outside of

the greenhouse facility. This includes

water that comes in contact with
experimental microorganisms or with
material exposed to them, as well as all

contaminated equipment and supplies."

115. “A program is implemented to

control undesired species, such as weed,
rodent, or insect pests and pathogens,
by methods appropriate to the

organisms and in accordance with
applicable State and Federal laws.”

116. "Insects and other motile

macroorganisms are housed in cages

appropriate to the organisms and
experiments are conducted within cages
designed to contain the motile

organisms.”

117. “A sign incorporating the

universal biohazard symbol and the

name of the recombinant DNA-modified
organism is posted on greenhouse
access doors. The presence of organisms

having a recognized potential for serious

detrimental impacts to managed or

natural ecosystems should also be
indicated on these signs when used in

the greenhouse."

118. All procedures are performed
carefully to minimize the creation of

aerosols and excessive splashing of

potting material/soil during watering,

transplanting and all experimental

manipulations.”

119. Disposable clothing or solid front

or wrap-around gown, scrub suit, or

other appropriate clothing is worn in the

greenhouse if deemed necessary by the

principal investigator because of

potential dissemination of the

experimental microorganism(s). and
removed upon exit from the greenhouse.

The protective clothing worn in the

greenhouse is decontaminated prior to

laundering or disposal. Personnel

thoroughly wash their hands upon
exiting the greenhouse."

120. Experiments involving other

organisms which require a containment
level lower than BL3-P may be

conducted in the same greenhouse

concurrently with those requiring the
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BL3-P level provided all work is

conducted in accordance with BL3-P
greenhouse practices.

121. "Appendix P-U-C-2. Facilities—
BL3-P:'

122. "The term 'greenhouse' refers to a

permanent structure with walls, roof,

and floor designed and utilized

principally for growing plants in a

controlled and protected environment.

Walls and roof are usually constructed

of transparent or translucent material to

allow passage of sunlight for plant

growth. The term ‘greenhouse facility"

includes hallways and headhouse areas

immediately contiguous to the actual

greenhouse rooms or compartments for

growing plants, and is considered part of

the confinement area.”

123. "The floor of the greenhouse is of

concrete or other impervious material

with provision for collection and
decontamination of liquid mn-off.”

124. "Windows are closed and sealed.

All glazing is resistant to breakage. The
need to maintain negative pressure

should be considered when constructing

or renovating the greenhouse."

125. "The greenhouse is a permanent,

closed, self-contained structure with a

continuous covering which is separated

from areas open to unrestricted traffic

flow. The greenhouse has impervious

floors, such as concrete, with provision

for collection and decontamination of

liquid nm-off. The need to maintain
negative pressure should be considered

when constructing or renovating the

greenhouse. Passage through two sets of

lockable self-closing doors is the basic

requirement for entry into the

greenhouse."

120. The greenhouse facility is

surrounded by a security fence or is

protected by an equivalent means of

security."

127. "The internal walls, ceilings, and
floors are resistant to penetration by
liquids and chemicals to facilitate

cleaning and decontamination of the

area. All penetrations in these structures

and surfaces, such as plumbing and
utilities, are sealed."

128. "It is recommended that bench
tops and other work surfaces have
seamless surfaces Impervious to water
and resistant to acida. alkahs. organic

solvents, and moderate beat"
12ft. "A hand-washing facility is

located near the greenhouse exit door."

130. "An autoclave for

decontaminating materials is available

within the facility. A double door
autoclave for decontaminating materials

passing out of the facility is

recommended, but not required."

131. "Vacuum lines are protected with

high efficiency particulate air (HEPA) or

equivalent filters and liquid disinfectant

traps."

132.

"An individual supply and
exhaust air ventilation system is

provided. The system maintains

pressure differentials and directional

airflow as required to assure flows

inward from areas outside the

greenhouse."

133a. "The exhaust air from the

facility is filtered through HEPA filters

and discharged to the outside. The filter

chambers are designed to allow in situ

decontamination before fillers are

removed and to facilitate certification

testing after they are replaced. Air

supply filters shall be 80-85% average

efficiency by the ASHRAE Standard 52-

68 test method using atmosphere dust.

Air supply fans are equipped with

backflow damper that will close when
the air supply fan is off. The supply and
exhaust airflow is interlocked to assure

inward (or zero) airflow at all times."

133b. The BL3-P greenhouse
containment requirement can be met by

a growth chamber or growth room
within a building, provided that the

location, access, airflow patterns, and
provisions for decontamination of

experimental materials and supplies

meet the intent of the foregoing clauses

of the present section."

134. "Appendix P-ll-D. BLA-P
(Biosafety Level 4—plants). ”

135. "Appendix P-Il-D-1. Standard
Practices—BL4-P.

"

138.

“Only persons whose presence in

the greenhouse is required for program

or support purposes are authorized to

enter. The principal investigator has the

final responsibility for assessing each

circumstance and determining who may
enter or work in the greenhouse during

experiments. Access to the facility is

limited by means of secure, locked

doors; accessibility is managed by the

greenhouse director, local biosafety

officer, or other person responsible for

physical security of the facility. Before

entering, persons are advised of the

potential environmental hazards and
instructed on appropriate safeguards for

ensuring environmental safety. Persons

authorized to enter the facility comply
with the instructions and all other

applicable entry and exit procedures. A
record of all personnel indies ting the

date and time of each entry and exit is

maintained."

137. "Personnel enter and leave the

facility only through the dothing change

and shower rooms. Personnel shower
each time they leave the fadlity.

Personnel uee the airlocks to enter or

leave the laboratory only in an
emergency. During an emergency, every

reasonable effort should be made to

prevent the possible transport of viable

propagules from containment."

138. "A greenhouse operations manual
is prepared and adopted. The manual
includes contingency plans to be

implemented in the event of the

unintentional release of experimental

organisms. Personnel are required to

read instructions on practices and
procedures and to follow them."

139. "A warning sign incorporating the

universal biohazard symbol is posted on
all access doors. The sign identifies the

plants, microorganisms, and animals in

use. lists the name of the prindpal

investigator, greenhouse director, or

other responsible person(s) and
indicates any special requirements for

entering the area."

140. "Experimental materials to be
brought into or to be removed from the

greenhouse in a viable or intact state are

put in a nonbreakable, sealed primary

container and then enclosed In a

nonbreakable. sealed secondary
container which is removed from the

facility through a chemical disinfectant

or fumigation chamber, or an airlock

designed for this purpose. A log is kept

of all experimental material entering

and leaving the greenhouse."

141. “Supplies and materials needed
in the facility are brought in by way of

the double-doored autoclave, fumigation

chamber, or airlock which is

appropriately decontaminated between

each use. After securing the outer doors,

personnel within the facility retrieve the

materials by opening the interior door of

the autoclave, fumigation chamber, or

airlock. These doors are secured after

materials are brought into the facility."

142. "No materials, except for

experimental materials that are to

remain in a viable or intact state, are

removed from the maximum
containment greenhouse unless they

have been autoclaved. Equipment or

material which might be damaged by

high temperatures or steam is

decontaminated by other methods such

as gaseous or vapor methods in an

airlock or chamber designed for this

purpose."

143. "Water that comes in contact

with experimental material treated with

microorganisms (e.g.. run-off from

watering plants) is collected and

decontaminated before disposal."

144. "Standard microbiological

procedures are followed for

decontamination of contaminated

equipment Hnd materials. Spray or

liquid waste or rinse water from

containers used to apply the

experimental microorganisms shall be

decontaminated before disposal."
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145. "Street clothing is removed in the

outer clothing change room and kept

there. Complete laboratory clothing

(may be disposable) including

undergarments, pants, and shirts or

jumpsuits, shoes, and hats is provided
and worn by all personnel entering the

facility. When leaving the laboratory

and before proceeding into the shower
area, personnel remove their laboratory

clothing and store it in a locker or

hamper in the inner change room. All

laboratory clothing must be autoclaved

before laundering."

146. "Greenhouse accidents involving

inadvertent release or spills of

microorganisms are reported

immediately to the laboratory director

and other authorities as appropriate.

Written records of such accidents are

prepared and maintained."

147. "Insects or other microorganisms
used in conjunction with experiments
requiring BL4-P level physical

containment shall be housed in

appropriate cages. W'hen appropriate to

the organism, experiments are

conducted within cages designed to

contain the motile organism."

148. “A chemical control program is

implemented to eliminate undesired

pests and pathogens in accordance with

state and federal laws."

149. "Experimental microorganisms
assigned to a containment level lower
than BL4-P may be tested in a BL4-P
greenhouse concurrently with

microorganisms assigned to BL4-P
provided that the tests are conducted in

accordance with BL4-P greenhouse
practices. When the experimental

microorganisms in use require a

containment level lower than BL4-P,
greenhouse practices will reflect the

level of containment required by the

highest containment level

microorganisms being tested."

150. "Appendix P-U-D-2. Facilities—
BL4-P."

151. “The maximum containment

greenhouse facility consists of either a

separate building or a clearly

demarcated and isolated zone within a

building. The need to maintain negative

pressure should be considered when
constructing or renovating the facility.

Access doors to the greenhouse are self-

closing and lockable. Outer and inner

change rooms separated by a shower
are provided for personnel entering and
leaving the facility. A double-doored
autoclave, fumigation chamber, or

ventilated airlock is provided for

passage of those materials, supplies, or

equipment which are not brought into

the facility through the change room."

152. "The greenhouse facility is

surrounded by a security fence or is

protected by an equivalent means of

security."

1.53. "Walls, floor, and ceiling of the

greenhouse are constructed to form a

sealed internal shell which facilitates

fumigation and is animal and insect

proof. These internal surfaces are

resistant to penetration and degradation

by liquids and chemicals, thus

facilitating cleaning and
decontamination of the area. All

penetrations (plumbing, utilities) in

these structure and surfaces are sealed.

Sewer vents and other ventilation lines

contain HEPA filters. HEPA filter must
be certified annually."

154. "It is recommended that bench
tops and other work surfaces have
seamless surfaces impervious to water

and resistant to acids, alkalis, organic

solvents, and moderate heat."

155. "A double-doored autoclave is

provided for decontaminating materials

passing out of the facility. The autoclave

door which opens to the area external to

the facility is sealed to the outer wall

and automatically controlled so that the

outside door can only be opened after

the autoclave "sterilization” cycle has

been completed."

156. "A pass-through dunk tank

fumigation chamber, or an equivalent

decontamination method is provided so

that materials and equipment that

cannot be decontaminated in the

autoclave can be safely removed from

the facility."

157. "Liquid effluents from sinks,

floors, and autoclave chambers are

decontaminated by heat or chemical

treatment before being released from the

maximum containment facility'. Liquid

wastes from shower rooms and toilets

may be decontaminated with chemical

disinfectants or by heat in the liquid

waste decontamination system. The
procedure used for autoclaving or

chemically decontaminating liquid

wastes is evaluated by appropriate

standard procedures for autoclaved

wastes. The procedure is evaluated

mechanically and biologically by using a

recording thermometer and an indicator

microorganism with a defined heat

susceptibility pattern. If liquid wastes

are decontaminated wiih chemical

disinfectants, the chemical used is of

demonstrated efficacy against the target

or indicator microorganisms."

158. “If there is a central vacuum
system, it does not serve areas outside

the facility. In-line HEPA filters are

placed as near as practicable to each

use point or vacuum service cock. Other

liquid and gas services to the facility are

protected by devices that prevent

backflow. HEPA filters must be certified

annually."

159. Windows are closed and sealed.

All glazing is resistant to breakage (e.g.,

double pane tempered glass or

equivalent)."

160. “An individual supply and
exhaust air ventilation system is

provided. The system maintains

pressure differentials and directional

airflow as required to assure flows

inward from areas outside of the

greenhouse. Differential pressure

transducers are used to sense pressure

levels. If a system malfunctions, the

transducers sound an alarm. A backup
source of electricity is provided to run

the air handling equipment if the main
power source should fail. The supply

and exhaust airflow is interlocked to

assure inward (or zero) airflow at all

times. The integrity of the greenhouse

must have an air leak rate (decay rate)

not to exceed 7% per minute (logarithm

of pressure against time) over a 20-

minute period at 2' of water gauge
pressure. Nominally, this is 0.05' of

water gauge pressure loss in 1 minute at

2' water gauge pressure."

161. “The exhaust air from the facility

i6 filtered through HEPA filters and
discharged to the outside so that it is

dispersed away from occupied buildings

and air intakes. The filter chambers are

designed to allow in situ

decontamination before filters are

removed and to facilitate certification

testing after they are replaced. HEPA
filters are provided to treat air supplied

to the facility. HEPA filters must be
certified annually.”

162. "Appendix P—III. Biological

Containment Practices.

"

163. "An appropriate selection of the

following biological containment

practices can be used to meet the

containment requirements for a given

organism. The present list is not

exhaustive and there may be other ways
of preventing effective dissemination, by

which is meant dissemination leading to

the establishment in the environment of

the organism or its genetic material with

deleterious consequences to managed or

natural ecosystems."

164. "Appendix P-III-A, Plants.

Effective dissemination of plants by

pollen or seed can be prevented by one

or more of the following:”

165. "Covering reproductive structures

to prevent pollen dissemination at

flowering and seed dissemination at

maturity."

166. Removing reproductive

structures, employing male sterile

strains or terminating the experiment

and harvesting the plant material pnor

to the reproductive stage."

167. "Ensuring that the experimental

plants flower at a time of year when no
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cross-fertile plant is flowering within the

normal pollen dispersal range of the

experimental plant."

168. Ensuring that no cross-fertile

plant is growing within the experimental
plant's known pollen dispersal range."

169. "Appendix P—III—B.

Microorganisms. Effective

dissemination of microorganisms
beyond the confines of the greenhouse
can be prevented by one or more of the

following:"

170. "Confining all operations to

injections of microorganisms or other

biological procedures, including genetic

manipulation, that limit replication or

reproduction of viruses and
microorganisms, or sequences derived

from microorganisms, to internal plant

parts or adherent surfaces of plants."

171. "Ensuring that no organism that

can serve as a host or promote the

transmission of the virus or

microorganism is present within a

distance that the airborne virus or

microorganism may be expected to be
disseminated."

172. "Carrying out the experiment at a

time of year when plants that can serve

as a host are either not growing or are

not susceptible to productive infection.”

173. "Using viruses and other

microorganism (or their genomes) with

insect or animal vectors in the absence
of the vectors."

174. Using microorganisms that have
an obligate association with the plant.”

175. “Using microorganism that are

genetically disabled to minimize
survivial outside of the research facility,

or whose natural mode of transmission

requires injury of the target organism or

in some other way assures that

inadvertent release is unlikely to initiate

a productive infection of organisms
outside of the experimental facility."

176. "Appendix P-UI-C.
Microorganisms. Effective

dissemination of insects and other small

animals can be prevented in the

following way:"
177. "Insects: using non-flying, flight-

impaired or sterile insects."

178. "Other animals: using non-motile

or sterile strains."

179. "Conducting the experiment at a

time of year that precludes the survival

of escaping organisms."

180 "Effluent treatment: collecting

run-off water and allowing it to

evaporate or treating it chemically to

prevent escape of organisms with run-

off water."

181. "Using animals that have an
obligate association with a plant that is

not present within the organism’s

dispersal range."

182. "Appendix Q."

183. "Appendix Q. Physical and
Biological Containment for
Recombinant DNA Research Involving

Animals.
"

184. "This appendix of the NIH
Guidelines specifies containment and
confinement practices for research

involving recombinant DNA molecules

in animals or for microorganisms
associated with animals. All provisions

of the NIH Guidelines shall apply to

animal research activities with the

following modifications:"

185. "Appendix Q shall replace

Appendix G when the research animals

are of a size or have growth
requirements that preclude the use of

containment for laboratory animals.

Some animals may require other types

of containment (4). The animals covered

in Appendix Q are those species

normally categorized as animals

including but not limited to cattle,

swine, sheep, goats, horses, and
poultry."

186. "The Institutional Biosafety

Committee (IBC) shall include at least

one scientist with expertise in animal

containment principles when
experiments utilizing Appendix Q
require IBC prior approval."

167. "The institution shall establish

and maintain a health surveillance

program for personnel engaged in

animal research involving viable

recombinant DNA-containing
microorganisms which require BL3 or

greater containment in the laboratory."

188. "Appendix Q-l. General
Consideration.

"

189. "Appendix Q-l-A. Containment
Levels. The containment levels required

for research involving recombinant DNA
molecules in or associated with animals

is based on classification of experiments

in Section III of the NIH Guidelines. For

the purpose of animal research, four

levels of containment are established.

These are referred to as BLl-N, BL2-N.
BL3-N. and BL4-N and are described in

the following sections of Appendix Q.

The descriptions include: (1) standard

practices. (2) special practices for

physical and biological containment,

and (3) special animal containment

facilities.”

190. "Appendix Q-I-B. Disposal of
Animals.

"

191. "When an animal covered by
Appendix Q containing recombinant

DNA or a recombinant DNA-derived
organism is euthanized or dies, the

carcass must be disposed of to avoid its

use as food for human beings or animals

unless food use is specifically

authorized by an appropriate Federal

agency. A record must be maintained of

the experimental use and disposal of

each animal or group of animals for

three years."

192. "Appendix Q-II. Physical and
Biological Containment Levels."

193. "Appendix Q-II-A. Biosafety

Level 1 for Animals—BLl-N."
194. "Appendix Q-II-A-1. Standard

Practices—BLl-N.

"

195. "Appendix Q-II-A-l-a. Access to

the containment area shall be limited or

restricted when experimental animals
are being held."

196. "Appendix Q-II-A-l-b. All

genetically engineered neonates will be

permanently marked within 72 hours

after birth, if their size permits. If their

size does not permit marking, their

containers should be marked. In

addition, transgenic animals should

contain distinct assayable DNA
sequences which allow identification of

transgenic animals from among non-

transgenic animals."

197. "Appendix (J-II-A-2. Special

Practices—BLl-N. ”

198. "Appendix Q-II-A-2-a. The
containment areas will be locked."

199. "Appendix Q-Il-A-2-b. The
containment area will be patrolled or

monitored at frequent intervals."

200. "Appendix Q-II-A-2-c. A double

barrier shall be provided to separate

male(s) and female(s) animals, unless

reproductive studies are part of the

experiment or other measures are taken

that avoid reproductive transmission."

201. "Appendix Q-II-A-2-d.

Reproductive incapacitation can be
utilized if needed."

202. "Appendix Q-II-A-2-e. The
animal containment area shall be in

accordance with Federal law and
animal care requirements."

203. "Appendix Q-II-A-3. Special

Animal Facilities—BLl-N. Animals

must be confined in securely fenced

areas or otherwise confined but do not

have to be in enclosed structures

(animal rooms) to minimize the

possibility of theft or unintentional

release."

204. "Appendix Q-II-B. Biosafety

Level 2 for Animals—BL2-N.

"

205. "Appendix Q-II-B-1. Standard

Practices—BL2-N.

"

206. "Appendix Q-II-B-l-a. All

genetically engineered neonates will be

permanently marked within 72 hours

after birth, if their size permits. If their

size does not permit marking, their

containers should be marked. In

addition, transgenic animals should

contain distinct and biochemically

assayable DNA sequences which allow

identification of transgenic animals from

among non-transgenic animals.

207. “Appendix Q-II-B-l-b.

Appropriate steps should be taken to
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prevent horizontal transmission or

exposure of laboratory personnel. If the

agent used as vector is known to be
transmitted by a particular route, such

as an arthropod, special attention

should be given to preventing spread by
that route. In the absence of specific

knowledge of a particular route of

transmission, all potential means of

horizontal transmission, such as

arthropods, contaminated bedding, or

animal waste, etc., should be
prevented."

208. "Appendix Q-Il-B-l-c. Eating,

drinking, smoking, and applying

cosmetics are not permitted in the work
area."

209. "Appendix Q-II-B-l-d. Persons

shall wash their hands after handling

materials involving organisms
containing recombinant DNA molecules

and animals, and when they leave the

containment area."

210. "Appendix Q-II-B-2, Special

Practices—BL2-N. ”

211. “Appendix Q-II-B-2-a. The
containment areas will be locked."

212. "Appendix Q-lI-B-2-b. The
containment area will be patrolled or

monitored at frequent intervals."

213. “Appendix Q-II-B-2-c. A double
barrier shall be provided to separate

male(s) and female(s) animals, unless

reproductive studies are part of the

experiment or other measures are taken

that avoid reproductive transmission."

214. “Appendix Q-Il-B-2-<i.

Reproductive incapacitation can be
utilized if needed."

215. "Appendix Q-II-B-2—e. The
containment building will be controlled

and have a lockable access."
216. "Appendix Q-II-B-2-f.

Contaminated materials that are to be
decontaminated at a site away from the

laboratory shall be placed in a durable

leakproof container which shall be
closed before being removed from the

laboratory."

217. “Appendix Q-II-B-2-g. The
director shall establish policies and
procedures whereby only persons who
have been advised of the potential

hazard and who meet any specific entry

requirements (e.g., vaccination) may
enter the laboratory or animal rooms."

218. "Appendix Q-II-B-2-h. When the

animal research requires special

provisions for entry (e.g.. vaccination), a

hazard warning sign incorporating the

universal biohazard symbol shall be

posted on all access doors to the animal

work area.”

219. “The hazard warning sign shall

identify the agent, animal species, list

the name and telephone number of the

director or other responsible pcrson(s),

and indicate the special requirement(s)

for entering the laboratory."

220. "Appendix Q-II-B-2-i.

Laboratory coats, gowns, smocks, or

uniforms shall be worn while in the

animal area or attached laboratory.

Before leaving for nonlaboratory areas

(e.g., cafeteria, library, administrative

offices), this protective clothing shall be
removed and left in the work entrance

area.

221. "Appendix Q—II—B—2—j . Animals
of the same or different species not

involved in the work being performed

shall not be permitted in the animal

area."

222. "Appendix Q-II-B-2-k. Special

care shall be taken to avoid skin

contamination with microorganisms

containing recombinant DNA.
Impervious and/or protective gloves

shall be worn handling experimental

animals and when skin contact with the

infectious agent is unavoidable."

223. “Appendix Q—II—B—2—1

.

Hypodermic needles and syringes shall

be used only for parenteral injection and
aspiration of fluids from laboratory

animals and diaphragm bottles. Only
needle-locking syringes or disposable

syringe-needle units (i.e., needle is

integral to the syringe) shall be used for

the injection or aspiration of fluids

containing organisms that contain

recombinant DNA. Extreme caution

shall be used when handling needles

and syringes to avoid autoinoculation

and the generation of aerosols during

use and disposal. Needles shall not be
bent, sheared, replaced in the needle

sheath or guard or removed from the

syringe following use. The needles and
syringe shall be promptly placed in a

puncture-resistant container and
docontaminated, preferably by
autoclaving, before discard or reuse.”

224. “Appendix Q-II-B-2-m. All

incidences involving spills and
accidents which result in environmental

release or exposures of animals or

laboratory workers to organisms

containing recombinant DNA molecules

shall be immediately reported to the

director. Medical evaluation,

surveillance, and treatment shall be
provided as appropriate and written

records shall be maintained. If

necessary, the area will be
appropriately decontaminated."

225. "Appendix Q-Il-B-2-n. When
appropriate and giving consideration to

the agent(s) handled, baseline serum
samples shall be collected and stored

for animal care and other at-risk

personnel. Additional serum specimens

may be collected periodically depending

on the agents handled or the function of

the facility.”

226. “Appendix Q-II-B-2-o. A
biosafety manual shall be prepared or

adopted. Personnel shall be advised of

special hazards and shall be required to

read instructions on practices and
procedures and to follow them.”

227. “Appendix Q-U-B-2-p. Biological

materials to be removed from the animal

containment area in a viable or intact

state shall be transferred to a

nonbreakable, sealed primary container

and then enclosed in a nonbreakable,

sealed secondary container. All

containers, primary and secondary, shall

be disinfected before removal from the

facility. Advance approval for transfer

of material must be obtained from the

director. Such packages containing

viable agents can only be opened in a

facility having equivalent or higher

physical containment unless the agent is

biologically inactivated or is

nonreproductive."

228. “Appendix Q-II-B-3, Special

Animal Facilities—BL2-N.

"

229. "Appendix Q-D-B-3-a. All

animals shall be contained within an
enclosed structure (animal room or

equivalent) to avoid the possibility of

theft or unintentional release and avoid

access of arthropods. The special

provision to avoid the entry or escape of

arthropods from the animal areas may
be wuived if the agent in use is known
not to be transmitted by arthropods.”

230. “Appendix Q-II-B-3-b. The
animal laboratory area shall be
designed so that is can be easily

cleaned.”

231. "Appendix Q-D-B-3-c. Surfaces

shall be impervious to water and
resistant to acids, alkalis, organic

solvents, and moderate heat"

232. “Appendix Q-II-B-3-d. If the

building has windows that open, they

shall be fitted with fly screens."

233. "Appendix Q-II-B-3-e. An
autoclave for decontaminating

laboratory wastes shall be available."

234. "Appendix Q-D-C Biosafety

Level 3 for Animals—BL3-N."

235. “Appendix Q-II-C-1, Standard

Practices—BL3-N."
236. “Appendix Q-II-C-l-a. All

genetically engineered neonates will be

permanently marked within 72 hours

after birth, if their size permits. If their

size does not permit marking, their

containers should be marked. In

addition, transgenic animals should

contain distinct and biochemically

assayable DNA sequences which allow

identification of transgenic animals

among non-tronsgenic animals."

237. "Appendix Q-II-C-l-b.

Appropriate steps should be taken to

prevent horizontal transmission or

exposure of laboratory personnel. If the

agent used as vector is known to be

transmitted by a particular, route, such

as an arthropod, special attention
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should be given to preventing spread by
that route. In the absence of specific

knowledge of a particular route of

transmission, all potential means of

horizontal transmission, including

arthropods, contaminated bedding, or

animal waste should be prevented.'*

238. "Appendix Q-H-C-l-c. Eating,

drinking, smoking, and applying

cosmetics are not permitted in the work
area."

239. "Appendix Q-ll-C-l-d. If

experiments involving other organisms
which require lower levels of

containment are to be conducted in the

same area concurrently with

experiments requiring BL3-N
containment, they shall be conducted in

accordance with BL3-N practices."

240. "Appendix Q-U-C-l-e. Persons

shall wash their hands after handling

materials involving organisms
containing recombinant DNA molecules

and animals and when they leave the

animal area."

241. "Appendix Q-II-C-l-f. Animal
holding areas shall be decontaminated
at least once a day and after any spill of

viable material."

242. "Appendix Q-U-C-l-g. All

procedures shall be performed carefully

so as to minimize the creation of

aerosols."

243. "Appendix Q-U-C-2. Special

Practices—BL3-N."

244. "Appendix Q-II-C-2-a. The
containment areas will be locked."

245. "Appendix Q-U-C-2-b. The area

will be patrolled or monitored at

frequent interv als."

246. "Appendix Q-Il-C-2-c. A double
barrier shall be provided to separate

male(s) and female(s) animals unless

reproductive studies are part of the

experiment or other measures are taken

that avoid reproductive transmission.

Reproductive incapacitation can be
utilized if needed."

247. "Appendix Q-lI-C-2-d. The
containment building will be controlled

and have a lockable access."

248. "Appendix Q-ll-C-2-e. All

animals must be euthanized at the end
of their experimental usefulness and the

carcasses shall be decontaminated
before disposal in an approved manner.
Documents regarding animal

experimental use and disposal shall be
maintained in o permanent log book."

249. "Appendix Q-II-C-2-f. The
director shall establish policies and
procedures whereby only persons who
have been advised of the potential

hazard and who meet any specific entry

requirements (e g . vaccination) and who
comply with all entry requirements may
enter the laboratory or animal rooms."

250 "Appendix Q-lI-C-2-g. When the

animal research requires special

provisions for entry (e g., vaccination), a

hazard warning sign incorporating the

universal biohazard symbol shall be

posted on all access doors to the animal

work area. The hazard warning sign

shall identify the agent, animal species,

list the name and telephone number of

the director, or other responsible

person(s) and indicate the special

requirement(s) for entering the

laboratory.

251. "Appendix Q-U-C-2-h. Full

protective clothing that protects the

individual (e g., scrub suits, coveralls,

uniforms) 6hall be worn in the animal

area. Clothing shall not be worn outside

the animal containment zone, and it

shall be decontaminated before being

laundered.

252. "Appendix Q-U-C-2-i. Animals
of the same or different species not

involved in the work being performed

shall not be permitted in the animal

area."

253. "Appendix Q—II—C—2—j- Special

care shall be taken to avoid skin

contamination with microorganisms

containing recombinant DNA.
Impervious and/or protective gloves

shall be worn when handling

experimental animals and when skin

contact with the infectious agent is

unavoidable.
254. "Appendix Q-Il-C-2-k.

Hypodermic needles and syringes shall

be used only for parenteral injection and
aspiration of fluids from laboratory

animals and diaphragm bottles. Only
needle-locking syringes or disposable

syringe-needle units (i.e.. needle is

integral to the syringe) shall be used for

the injection or aspiration of fluids

containing organisms that contain

recombinant DNA molecules. Extreme

caution shall be used when handling

needles and syringes to avoid

autoinoculation and the generation of

aerosols during use and disposal.

Needles shall not be bent, sheared,

replaced in the needle sheath or guard

or removed from the syringe following

use The needle and sy'ringe shall be

promptly placed in a puncture-resistant

container and decontaminated,

preferably by autoclaving, before

discard or reuse."

255. "Appendix Q—II—C—2—1. All

incidences involving spills and
accidents which result in environmental

release or exposures of animals or

laboratory workers to organisms

containing recombinant DNA molecules

shall be immediately reported to the

laboratory director. Medical evaluation,

surveillance, and treatment shall be

provided as appropriate and written

records shall be maintained. If

necessary , the area will be

appropriately decontaminated

256. "Appendix Q-Il-C-2-m. When
appropriate, and giving consideration to

the agent(s) handled, baseline serum
samples shall be collected and stored

for animal care and other at-risk

personnel. Additional serum specimens
may be collected periodically depending
on the agents handled or the function of

the facility."

257. "Appendix Q-lI-C-2-n. A
biosafety manual shall be prepared or

adopted. Personnel shall be advised of

special hazards and shall be required to

read instructions on practices and
procedures and to follow them.”

258. "Appendix Q-II-C-2-o. Biological

materials to be removed from the animal

containment laboratory in a viable or

intact state shall be transferred to a

nonbreakable. sealed primary container

and then enclosed in an nonbreakable,

sealed secondary container. All

containers, primary and secondary, shall

be disinfected before removal from the

facility. Advance approval for transfer

of material must be obtained from the

director. Such packages containing

viable agents can only be opened in

another BL3-N facility unless the agent

is biologically inactivated or is

nonreproductive. Special safety testing,

decontamination procedures, and IBC

approval are required to move agents or

tissue/organ specimens from a BL3-N
facility to one with a lower containment

classification."

259. “Appendix Q-II-C-2-p. Animal

room doors and gates or other closures

shall be kept closed when experiments

are in progress."

2G0 "Appendix Q-lI-C-2-q. The work

surfaces of containing equipment shall

be decontaminated when work with

organisms containing recombinant DNA
molecules is Finished. Where feasible,

plastic-backed paper toweling shall be

used on nonporous work surfaces to

facilitate clean-up."

261. "Appendix Q-lI-C-2-r. Molded
surgical masks or respirators shall be

worn in rooms containing experimental

animals."

262. "Appendix Q-Il-C-3, Special

Animal Facilities—BL3-N.

"

263. "Appendix Q-II-C-3-a. All

animals shall be contained within an

enclosed structure (animal room or

equivalent) to avoid the possibility of

theft or unintentional release and avoid

access of arthropods. The special

provision to avoid the entry or escape of

arthropods from the animal areas may
be waived if the agent in use in known
not to be transmitted by arthropods."

264. "Appendix Q-Il-C-3-b. The
interior surfaces of walls, floors, and

ceilings shall be impervious to water

and resistant to acids, alkalis, organic
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solvents, and moderate heat, so that

they can be easily cleaned. Penetrations

in these surfaces shall be sealed to

facilitate decontaminating the area.”

265. “Appendix Q-II-C-3-c. Windows
in the laboratory shall be closed, scaled,

and breakage resistant."

266. "Appendix Q-II-C-3-d. An
autoclave for sterilizing animals and
wastes shall be available, preferably

within the containment area. If feasible,

a double door autoclave is preferred and
should be positioned to allow removal
of material from the containment zone,"

267. "Appendix Q-U-C-3-e. The
animal area shall be separated from all

other ureas. Passage through two sets of

doors is the basic requirement for entry

into the animal area from access

corridors or other contiguous areas.

Physical separation of the animal
containment area from access corridors

or other laboratories or activities will be
provided by a double-doored clothes

change room, equipped with integral

showers and airlock."

268. "Appendix Q-II-C-3-f. Liquid

effluent from containment equipment,
sinks, biological safety cabinets, animal
rooms, primary barriers, floor drains,

and sterilizers are decontaminated by
heat treatment before being released
into sanitary system(s). The procedure
used for heat decontamination of liquid

wastes is to be monitored with a

recording thermometer. The waste is to

be monitored for biological activity by
introducing an appropriate indicator

microorganism with a defined heat
susceptibility pattern, and culturing

samples of treated waste for presence of
the organism."

269. "Appendix Q-II-C-3-g. All

perimeter joints and opening must be
sealed to form an insect-proof

structure."

270. "Appendix Q-Il-C-3-h. Access
doors to the containment area shall be
self-closing."

271. "Appendix Q-II-C-3-i. An
exhaust air ventilation system is

provided. This system creates

directional airflow that draws air into

the animal room through the entry area.

The building exhaust can be used for

this purpose if the exhaust air is not
recirculated to any other area of the

building, is discharged to the outside,

and is dispersed away from occupied
areas and air intakes. Personnel must
verify that direction of the airflow (into

the animal room) is proper. The exhaust
air from the animal room that does not

pass through biological safety cabinets

or other primary containment equipment
can be discharged to the outside without

being filtered or otherwise treated. If the

agent is transmitted by aerosol, then the

exhaust air must pass through a HEPA

filter. Heating, Ventilation, Air

Conditioning (HVAC) supply and
exhaust ducts should comply with the

NIH Laboratory Safety Monograph or

superseding volumes.”

272. "Appendix Q-II-C-3-j. Vacuum
lines shall be protected with high

efficiency particulate air (HEPA) filters

and liquid disinfectant traps."

273. "Appendix Q-lI-C-3-k. In lieu of

open housing in the special animal
room, animals held in a BL3-N area may
be housed in partial-containment caging

systems, such as Horsfall units or

gnotobiotic systems, or other special

containment primary barriers. Prudent

judgment must be exercised to

implement this ventilation system and
its discharge location and the animal
species."

274. “Appendix Q-II-C-3-1. Each
animal area shall contain a sink for

handwashing. The sink shall be foot,

elbow, or automatically operated and
shall be located near the exit door."

275. “Appendix Q-II-C-3-m.
Restraining devices for animals may be
required to avoid damage to the

integrity of the containment facility."

276. "Appendix Q-II-D. Biosafety

Level 4 for Animals—BL4-N.

"

277. “Appendix Q-II-D-1, Standard
Practices—BL4-N.

"

278. "Appendix Q-U-D-l-a. All

genetically engineered neonates will be
permanently marked within 72 hours

after birth if their size permits. If their

size does not permit marking, their

containers should be marked. In

addition, transgenic animals should

contain distinct and biochemically

ussayable DNA sequences which allow

identification of transgenic animals from
among nontransgenic animats."

279. "Appendix Q-II-D-l-b. All

contaminated liquid or solid wastes
shall be decontaminated before

disposal.”

280. “Appendix Q-II-D-l-c. Eating,

drinking, smoking, and applying

cosmetics are not permitted in the work
area."

281. "Appendix Q-IJ-D-l-d. If

experiments involving other organisms
which require lower levels of

containment are to be conducted in the

same area concurrently with

experiments requiring BL4-N
containment, they shall be conducted in

accordance with BL4-N practices."

282. "Appendix Q-Il-D-l-e. Persons

shall wash their hands after handling

materials involving organisms

containing recombinant DNA molecules

and animals, and when they leave the

animal area."

283. "Appendix Q-II-D-l-f. Animal
holding areas shall be decontaminated

at least once a day and after any spill of

viable material."

284. "Appendix Q-II-D-l-g. All

procedures shall be performed carefully

so as to minimize the creation of

aerosols."

285. "Appendix Q-II-D-l-h. Persons

under 18 years of age shall not be
permitted to enter the animal area.”

236. "Appendix Q—II—D—1—i. The work
surfaces of containment equipment shall

be decontaminated when work with

organisms containing recombinant DNA
molecules is finished. Where feasible,

plastic-backed paper toweling shall be
used on nonporous work surfaces to

facilitate clean-up."

287. "Appendix Q-II-D-2, Special

Practices—BL4-N.
”

288. "Appendix Q-II-D-2-a. The
containment areas will be locked."

289. "Appendix Q-II-D-2-b. The area

will be patrolled or monitored at

frequent intervals.”

290. "Appendix Q-IMD-2-c. A double
barrier shall be provided to separate

male and female animals. Animal
isolation barriers shall be sturdy and be
accessible for cleaning.”

291. “Appendix Q-II-D-2-d.

Reproductive incapacitation can be

utilized if needed.”

292. "Appendix Q-II-D-2-e. The
animal containment area shall be in

accordance with Federal law and
animal care requirements."

293. "Appendix Q-II-D-2-f. The
containment building will be controlled

and have a lockable access."

294. "Appendix Q-lI-D-2-g. All

wastes from animal rooms and
laboratories shall be appropriately

decontaminated before disposal."

295. “Appendix Q-II-D-2-h. No
materials, except for biological

materials that are to remain in a viable

or intact state, shall be removed from

the maximum containment laboratory

unless they have been autoclaved or

decontaminated. Equipment or material

which might be damaged by high

temperatures or steam shall be

decontaminated by gaseous or vapor
methods in an airlock or chamber
designed for this purpose."

296. "Appendix Q—II—D—2—i. The
director shall establish policies and
procedures whereby only persons who
huve been advised of the potential

hazard and who meet any specific entry

requirements (e.g., vaccination) may
enter the laboratory or animal room."

297. "Appendix Q—II—D—2—j. When the

animal research requires special

provisions for entry (e.g., vaccination), a

hazard warning sign incorporating.the

universal biohazard symbol shall be

posted on all access doors to the animal
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work area. The hazard warning sign

shall identify the agent, animal species,

list the name and telephone number of

the director, or other responsible

person(s) and indicate the special

requirement(s) for entering the

laboratory."

298. "Appendix Q-II-C-2-k.

Personnel shall enter and leave the

facility only through the clothing change
and shower rooms. Street clothing shall

be removed in the outer clothing change
room and kept there. Complete
laboratory clothing, including

undergarments, pants, and shirts or

jumpsuits, and shoes shall be provided

and used by all personnel entering the

facility. When leaving the BL4-N zone
and before proceeding into the shower
area, personnel shall remove their

laboratory clothing in the inner change
room and with appropriate discard for

sterilization. Personnel shall shower
each time they leave the facility.

Personnel shall use the airlocks to enter

or leave the laboratory only in an
emergency."

299. "Appendix Q-Il-D-2-l. When
personnel ventilated suits are required,

the animal personnel shower entrance/

exit zone will be equipped with a

chemical disinfectant shower to

decontaminate the surface of the suit

before the worker leaves the area. A
neutralization or water dilution device

will be integral with the chemical
desinfectant discharge piping before it

enters the heat sterilization system.

Entry to this area is through an airlock

Pitted with airtight doors."

300. "Appendix Q-ll-D-2-m. The
ventilated head hood or a one piece

positive pressure suit that is ventilated

by a life-support system shall be worn
by all personnel entering the rooms
containing experimental animals when
appropriate."

301. "Appendix Q-lI-C-2-n The life

support system for the ventilated suit or

head hood will be equipped with alarms
and emergency back-up breathing air

tanks The exhaust air from the suit area

is filtered by two sets of HEPA filters

installed in series or incinerated A
duplicate filtration unit, exhaust fan.

and an automatically starting emergency
power source are provided. The air

pressure within the suit area is to be
greater than that of any adjacent area

Emergency lighting and communication
systems are provided. A double-doored
autoclave is provided for

decontaminating waste materials to be
removed from the suit area."

302. "Appendix Q-II-D-2-o.

Hypodermic needles and syringes shall

be used only for parenteral injection and
aspiration of fluids from laboratory

animals and diaphragm bottles. Only

needle-locking syringes or disposable

syringe-needle units (i.e.. needle is

integral to the syringe) shall be used for

the injection or aspiration of fluids

containing organisms that contain

recombinant DNA molecules. Extreme
caution shall be used when handling

needles and syringes to avoid

autoinoculation and the generation of

aerosols during use and disposal.

Needles shall not be bent, sheared,

replaced in the needle sheath or guard

or removed from the syringe following

use. The needles and syringe shall be

promptly placed in a puncture-resistant

container and decontaminated,

preferably by autoclaving, before

discard or reuse."

303. "Appendix Q-II-D-2-p. A system

shall be set up for reporting laboratory

accidents and exposures which result in

overt exposures to organisms containing

recombinant DNA molecules, employee
absenteeism and for the medical

surveillance of potential laboratory-

associated illnesses. Written records are

prepared and maintained. An essential

adjunct to such a reporting-surveillance

system is the availability of a facility for

quarantine, isolation, and medical care

of personnel with potential or known
laboratory-associated illnesses

"

304. "Appendix Q-Il-D-2-q. When
appropriate with giving consideration to

the agents handled, baseline serum

samples shall be collected and stored

for animal care and other at-risk

personnel. Additional serum specimens

may be collected periodically depending

on the agents handled or the function of

the facility."

305. "Appendix Q-tl-D-2-r A
biosafety manual shall he prepared or

adopted Personnel shall be advised of

special hazards and shall he required to

read instructions on practices and
procedures and to follow them."

300. "Appendix Q-U-D-2-s Biological

materials to be removed from the animal

maximum containment laboratory in a

viable or intact state shall he

transferred to a nonbreakable. scaled

primary container and then enclosed in

a nonbreakable. sealed secondary-

container which shall be removed from

the facility through a disinfectant dunk
tank, fumigation chamber, or an airlock

designed for this purpose. Advance
approval for transfer of material must be

obtained from the director. Such
packages containing viable agents enn

only be opened in another BL4-N' facility

unless the agent is biologically-

inactivated or is nonreproductive.

Special safety testing, decontamination

procedures, and IBC approval are

required to move agents or tissue/orgun

specimens from e BL4-N facility to one

with a low er containment

classification."

307. "Appendix Q-U-D-2-t. Animal
room doors and gates shall be kept

closed when experiments are in

progress."

308 "Appendix Q-Il-D-2-u. Molded
surgical masks or respirators shall be
worn in rooms containing experimental

animals."

309. "Appendix Q-ll-D-2-v. Vacuum
lines shall be protected with high

efficiency particulate air (HEPA) filters

and liquid disinfectant traps."

310. "Appendix Q-II-D-2-w. A log

book signed by all personnel shall

indicate the dale and time of each entry

and exit."

311. “Appendix Q-lI-D-2-x. Supplies

and materials needed in the facility

shall be brought in by wav of the

double-doored autoclave, fumigation

chamber, or airlock which is

appropriately decontaminated between*

each use. After securing the outer doors,

personnel within the facility shall

retrieve the materials by opening the

interior doors of the autoclave,

fumigation chamber, or airlock. These
doors shall be secured after materials

are brought into the facility."

312. "Appendix Q-Il-D-3. Special

Animal Facilities—BLJ-.V"

313. "Appendix Q-lI-D-3-a. All

animals shall be contained within an

enclosed structure (animal room or

equivalent) to minimize the possibility

of theft or unintentional release and
avoid access of nonexperimental

arthropods."

314 "Appendix Q-H-C-3-b. Tne
interior surfaces of walls, floors, and

ceilings shall be impervious to water

and resistant to acids, alkalis, organic

solvents, and moderate heat so that they

can be easily cleaned. Penetrations in

these surfaces shall be sealed to

facilitate decontaminating the area."

315. "Appendix Q-II-D-3-c. Windows
in the laboratory sh.il! be closed, sealed,

and breakage resistant."

316. "Appendix Q-II-D-3-d. An
autoclave, incinerator, or other effective

means to decontaminate animals and
wastes shall be available, preferably

within the containment area. If feasible,

a double-door autoclave is preferred and
positioned to allow- removal of material

from, the containment zone."

317. "Appendix Q-II-D-3-e. Liquid

effluent from containment equipment,

sinks, biological safety cabinets, animal

rooms, primary barriers, floor drains,

and sterilizers is decontaminated by

heat treatment before being released

into sanitary system(s). Liquid wastes

from, shower rooms arid toilets may be

decontaminated with chemical
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disinfectants or by heat in the liquid

waste decontamination system by
methods shown to be effective. The
procedure used for heat
decontamination of liquid wastes is to

be monitored with a recording

thermometer and waste is to be
monitored for biological activity by
introducing an appropriate indicator

microorganism with a defined heat
susceptibility pattern, and culturing

samples of treated waste for presence of

the organism. If liquid wastes from the

shower room are decontaminated with
chemical disinfectants, the chemical
used is of demonstrated efficiency

against the target or indicator

microorganisms. Chemical disinfectants

must be neutralized or diluted before
release into general effluent waste
systems."

318. "Appendix Q-II-D-3-f. All

equipment and floor drains will be
equipped with deep traps (minimally 5

inches). Floor drains will be fitted with
isolation plugs or fitted with automatic
water fill devices."

319. "Appendix Q-II-D-3-g. All

perimeter joints and openings must be
sealed to form an insect-proof

structure."

320. “Appendix Q-II-D-3-h. Access
doors to the containment area shall be
self-closing.”

321. "Appendix Q-Il-D-3-i. The BL4-
N laboratory shall provide a double
barrier to prevent the release of

recombinant DNA containing

microorganisms into the enviomment.
Design of the facility will provide that,

should the barrier of the inner facility be
breached, the outer barrier will prevent
release into the environment. The
animal area shall be separated from all

other areas. Passage through two sets of

doors is the basic requirement for entry

into the animal area from access
corridors or other contiguous areas.

Physical separation of the animal
containment area from access corridors

or other laboratories or activities will be
provided by a double-doored clothes

change room equipped with integral

showers and airlock.”

322. "Appendix Q-II-D-3-j. A
necropsy room will be provided within

the BL4-N containment area."

323. "Appendix Q-II-D-3-k. Each
animal area shall contain a sink for

handwashing. The sink shall be foot,

elbow, or automatically operated and
shall be located near the exit door."

324. "Appendix Q-II-D-3-1. A ducted
exhaust air ventilation system shall be
provided. This system shall create

directional airflow that draws air into

the laboratory through the entry area.

The exhaust air shall not be recirculated

to any other area of the building, shall

be discharged to the outside, and shall

be dispersed away from the occupied

areas and air intakes. Personnel must
verify that the direction of the airflow

(into the animal rooms) is proper."

325. “Appendix Q-II-D-3-m. Exhaust
air from BL4-N containment zone must
be double HEPA filtered or treated by
passing through a certified HEPA filter

and an air incinerator before release to

the atmosphere. Double HEPA filters are

required in the supply air system in a

BL4-N containment zone. Heating
Ventiliation Air Conditioning (HVAC)
supply and exhaust ducts and filter

housing should comply with the NIH
Laboratory Safety Monograph or

supeseding volumes."
326. “Appendix Q-II-D-3-n.

Restraining devices for animals may be
required to avoid damage to the

integrity of the containment facility."

327. “Appendix Q-D-D-3-o. All HEPA
filters’ frames and housings must be
certified to have nodetectable smoke
[dioctylphthalate (DOP)] leaks when the

exit face (direction of flow) of the filler

is scanned above 0.01 percent when
measured by a linear or logarithmic

photometer. The instrument shall have a

threshold sensitivity of at least 1 X10~*
micrograms per liter for 0.3 micrometer

diameter DOP particles and a challenge

concentration of 80-120 micrograms per

liter. The air sampling rate should be at

least 1 cfm (28.3 liters per minute)."

328. "Appendix Q-B-D-3-p. If an air

incinerator is used in lieu of the second
HEPA filter(s), it must be biologically

challenged to prove all viable test

agents are sterilized. The biological

challenge must be minimally IX 10*

organisms per cubic foot of airflow

through the incinerator. It is universally

accepted if bacterial spores are used to

challenge and verify that the equipment
is capable of sterilizing spores then

assurance is provided that all other

known agents will also be sterilized by
the parameters established to operate

the equipment. Test spores meeting this

criterion are Bacillus subtilis var. Niger

or Bacillus Stearothermophilis. The
operating temperature of the incinerator

shall be continously monitored and
recorded during use."

329. "Appendix Q-II-D-3-q. The
supply water distribution system must
be fitted with a backflow preventer or

break tank.”

330. “Appendix Q-II-D-3-r. All

utilities, liquid and gas services, are

protected with devices that avoid

backflow."
331. "Appendix Q-II-D-3-s. Sewer

and other atmospheric ventilation lines

must be equipped with minimally a

single HEPA filter. Condensate drains

from these type housings must be

appropriately connected to a

contaminated or sanitary drain system.

The drain position in the housing will

dictate which system is to be used."

332. "Appendix Q—III, Footnotes and
References for Appendix Q.

"

333. “|1| If recombinant DNA is

derived from a Class 2 organism
requiring BL2 for laboratory research,

personnel shall have specific training in

handling pathogenic agents and are to

be directed by knowledgeable
scientists."

334. “(2] Personnel who handle

pathogenic and potentially lethal agents

must have specific training and must be

supervised by knowledgeable scientists

who are experienced in working with

these agents. BL3-N containment also

minimizes escape of recombinant DNA-
containing organisms from exhaust air

or waste material from the containment

zone."

335. "[3] Microorganisms in Classes 4

and/or 5 pose a high individual risk of

life-threatening diseases to personnel

and/or animals. Special approval must

be obtained from USDA/APHIS to

Import class 5 agents."

336. Laboratory staff have specific

and thorough training in handling

extremely hazardous infectious agents,

and they understand the primary and
secondary containment functions of the

standard and special practices, the

containment equipment, and the

laboratory design characteristics. They
are supervised by knowledgeable
scientists who are trained and
experienced in working with these

agents and in the special containment

facilities."

337. "Within work areas of the

facility, all activities are confined to the

specially equipped animal rooms or

support areas. The maximum animal

containment area and support areas

have special engineering and design

features to avoid microorganisms being

disseminated into the environment via

exhaust air or waste disposal."

338. “[4] Other research with

nonlaboratory animals that may not

appropriately be conducted under

conditions described in Appendix Q can

be conducted safety by applying

practices routinely used for controlled

culture of these biota. In aquatic

systems, for example, BLl equivalent

conditions could be met by utilizing

growth tanks that provide adequate

physical means to avoid the escape of

the aquatic species, its gametes, and

introduced exogenous genetic material.

A mechanism should be provided to

ensure that neither the organisms nor

their gametes can escape into the supply

or discharge system of the rearing
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container (e g. tank, aquarium, etc.).

Acceptable barriers include appropriate

filter, irradiation, heat treatment,

chemical treatment, etc. Moreover, the

top of the rearing container should be
covered to avoid escape of the organism
and its gametes. In the event of tank

rupture, leakage, or overflow, the

construction of the room containing

these tanks should prevent the

organisms and gametes from entering

the building's drains before the

organism and its gametes have been
inactivated.”

339. “Other types of non-laboratory

animals may be accommodated by
laboratory Biosafety levels 1 to 4

specified in Appendix G or Biosafety

Levels 1-3 for plants described in

Appendix P. Examples might include

certain nematodes, insects and certain

forms of smaller animals."

340. “It is proposed that the following

new footnote, number 7. be added to

Appendix B-IV. Footnotes and
References of Appendix B "

341.

“(7] The containment
requirements for derivatives of

pathogenic strains that are attenuated

by deletion or other means that prevent

reversion to pathogenicity can be

lowered by the 1BC.”

OMB's "Mandatory Information

Requirements for Federal Assistance

Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog of Federal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every’ NIH program but also

essentially every Federal research

program in which DNA recombinant

molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition NIH could

not be certain that every Federal

program would be included as many
Federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing. NIH invites readers to

direct questions to the information

address above about whether individual

Programs listed in the Catalog of
Federal Domestic Assistance are

affected.

Dated: August 5. 1987.

lames C. Hill,

Acting Director. National Institute ofAllergy

and Infectious Diseases.

(FR Doc 87-18201 Filed 8-10-87; 8:45 am)

BILLING COOt 4 140-0 1 -M

Recombinant DNA Research, Volume 13 [35]



31848 Federal Register / Vol. 52, No. 163 / Monday, August 24, 1987 / Notices

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Research; Action
Under Guidelines

AGENCY: National Institutes of Health,
PHS, DHHS.
action: Notice of Action under NIH
Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets forth an
action to be taken by the Director,

National Institutes of Health (NIH],

under the May 7, 1986, NIH Guidelines
for Research Involving Recombinant
DNA Molecules (51 FR 16958).

EFFECTIVE DATE: August 24. 1987.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained
from Dr. William

J.
Gartland, Office of

Recombinant DNA Activities, 12441
Parklawn Drive, Suite 58, Rockville,

Maryland 20852, (301) 770-0131.

SUPPLEMENTARY INFORMATION: Today
an action is being promulgated under
the NIH Guidelines for Research
Involving Recombinant DNA Molecules.
This proposed action was published

for comment in the Federal Register of
August 15, 1986 (51 FR 29423), and
reviewed and recommended for

approval by the NIH Recombinant DNA
Advisory Committee (RAC) at its

meeting on September 29, 1986. Minutes
of that meeting are available from the

Office of Recombinant DNA Activities

at the address given above.
In accordance with Section IV-C-l-b

of the NIH Guidelines this action has
been found to comply with the NIH
Guidelines, and to present no significant

risk to health or the environment.

I. Decision on Action Under NIH
Guidelines

Proposal to Add Bacillus Sphaericus to

Appendix C-V of the NIH Guidelines

Dr. William F. Burke, Jr., of Arizona
State University, Tempe, Arizona, in a

letter dated July 28, 1986, requested that

Bacillus sphaericus be added to the list

of Gram positive bacteria in Appendix
C-V of the NIH Guidelines. References
to published articles providing relevant

data were included in his submission.
This proposal was published in the

August 15, 1986, Federal Register (51 FR
29423) for public comment. No
comments on the proposal were
received.

The RAC considered this proposal at

the September 29, 1986, meeting. By a
vote of nineteen in favor, none opposed,
and no abstentions, RAC recommended
approval of the proposal.

I accept this recommendation and
Appendix C-V has been modified
accordingly.

IL Summary of Actions

Revision ofAppendix C-V

Appendix C-V, Exlrachromosomal
Elements of Gram Positive Organisms,
is modified by the addition of Bacillus

sphaericus to the list of organisms.
OMB's "Mandatory Information

Requirements for Federal Assistance
Program Announcements” (45 FR 39592)

requires a statement concerning the

official government programs contained
in the Catalog ofFederal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only
virtually every NIH program but also

essentially every Federal research

program in which DNA recombinant
molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a
list would likely require several

additional pages. In addition, NIH could
not be certain that every Federal

program would be included as many
federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing, NIH invites readers to

direct questions to the information

address above about whether individual

programs listed in the Catalog of
Federal Domestic Assistance are

affected.

Dated: August 12, 1987.

James B. Wyngaarden,

Director, National Institutes ofHealth.

(FR Doc. 87-19118 Filed 8-21-87: 8:45 am]

BILLING CODE 4140-01-M

Recombinant DNA Research; Actions
Under Guidelines

agency: National Institutes of Health,

PHS. DHHS.
action: Notice oT Actions under NIH
Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets forth two
actions to be taken by the Director,

National Institutes of Health (NIH),

under the May 7, 1986, NIH Guidelines

for Research Involving Recombinant
DNA Molecules (51 FR 16958).

EFFECTIVE DATE: August 24, 1987.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from Dr. William
J.
Gartland, Office of

Recombinant DNA Activities, 12441
Parklawn Drive, Suite 58, Rockville,

Maryland 20852, (301) 770-0131.

SUPPLEMENTARY INFORMATION: Today
two actions are being promulgated
under the NIH Guidelines for Research
Involving Recombinant DNA Molecules.
These two proposed actions were
published for comment in the Federal
Register of December 19, 1988 (51 FR
45650), and reviewed and recommended
for approval by the NIH Recombinant
DNA Advisory Committee (RAC) at its

meeting on February 2, 1987. A
transcript of that meeting is available

from the Office of Recombinant DNA
Activities at the address given above.

In accordance with Section IV-C-l-b
of the NIH Guidelines, these actions

have been found to comply with the NIH
Guidelines and to present no significant

risk to health or the environment

I. Decisions on Actions Under NIH
Guidelines

A. ProposedAmendments ofSections I-

A and I1I-A of the NIH Guidelines

Dr. Bernard Talbot then Deputy
Director, National Institute of Allergy

and Infectious Diseases, requested in a

memorandum dated December 1, 1988,

that the following proposed

amendments of the NIH Guidelines and
rationale be published for comment and
considered by the RAC:

The current NIH Guidelines for Research

Involving Recombinant DNA Molecules

(Guidelines) contain the following text in

Section HI-A of the Guidelines.

If the experiments in this category are

submitted for review to another Federal

agency, the submitter shall notify ORDA;
ORDA may then determine that such review

serves the same purpose, and based on that

determination, notify the submitter that no

RAC review will take place, no NIH approval

is necessary, and the experiment may
proceed upon approval from the other

Federal agency.

This text appears in Section III—A of the

Guidelines and is applicable only to

experiments covered by Section III-A.

It requires that: (1) An investigator who has

submitted a proposal to another Federal

agency notify the NIH Office of Recombinant
DNA Activities (ORDA): (2) ORDA determine

if the review serves the same purpose (as

NIH review); (3) and. if so, ORDA notify the

submitter that the experiment may proceed

upon approval from the other Federal agency.

On June 28, 1986, the Office of Science and
Technology Policy published in the Federal

Register (51 FR 23302) a “Coordinated

Framework for Regulation of Biotechnology."

It contains a Preamble, followed by
Statements of Policy from the Food and Drug

Administration, Environmental Protection

Agency, U.S. Department of Agriculture,

Occupational Safety and Health

Administration, and the National Institutes of

[
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Health. The Preamble stales that. . .for

contained federally funded research for

biomedical and agricultural purposes,

research approval will be granted by the

funding agency .... Jurisdiction for release

may be under SAE. NSF. APHIS, or EPA.”
There is no mention in the June 28 Federal

Register document of any requirement once
approval for a recombinant DNA experiment

is obtained from a Federal agency other than

NIK for communication with the NIH Office

of Recombinant ONA Activities. And indeed

1 believe that the absence of such a

requirement should be the'case: not omy for

experiments covered by Section Hi-A of the

Guidelines, but for all recombinant ONA
experiments.

Therefore. I propose the following changes

in the NIH Guidelines for Research Involving

Recombinant DNA Molecules.

1. Delete from Section Ql-A of the

Guidelines the following paragraph:

If the experiments in this category are

submitted for review to another Federal

agency, the submitter shall notify ORDA;
ORDA may then determine that such review

serves the same purpose, and based on that

determination, notify the submitter that no
RAC review will take place, no NIH approval

is necessary, and the experiment may
proceed upon approval from the other

Federal agency.

2. Add at the end of Section l-A of the

Guidelines the following paragraph
Any recombinant DNA experiment which

according to these Guidelines requires

approval by the National Institutes of Health
(NIH). may be sent by the submitter to the

NIH or to another Federal agency that has

Jurisdiction for review and approval. Once
approval for a recombinant DNA experiment
has been given by a Federal agency other

than the NIH (whether referred to that agency
by the NIH or salt directly there by the

submitter), the experiment may proceed
without the necessity for NIH review or

approval.

This proposal was published for

comment in the Federal Register of

December 19. 1988 (51 FR 45850).

Eleven letters were received with

comments on this proposal. Ten of the

letters provided unqualified support for

the proposal. One letter suggested an
alternative mechanism in which NIH
and another agency would confer and
decide which agency would conduct the

review.

The RAC considered this proposal at

the February 2. 1987. meeting. The RAC
supported the proposal and
recommended the incorporation of

amendments proposed at the meeting.

One RAC member moved that the

following sentence be added at the end
of proposed revised Section l-A:

However, any experiment that involves the

administration of gene therapy to human
subjects (see Section III—A—:I of the

Guidelines) may nol proceed without prior

review by the NIH Recombinant DNA
Adviaory Committee and NIH approval.

Dr. Talbot supported the amendment.
By a vote of 12 in favor, 1 opposed, and
3 abstentions, the RAC accepted the

amendment
Another RAC member proposed that

the second sentence of proposed revised

Section l-A be amended to read as

follows:

Once approval or other applicable

clearances, have been obtained from a

Federal agency other than the NIH (whether

the experiment is referred to that agency by
the NIK or sent directly there by the

aubmitter). the experiment may proceed

without the necessity for NIH review or

approval.

The RAC then voted- 17 in favor, none
opposed, and no abstentions to

recommend approval of the proposal as

amended.
I accept this recommendation and

Sections J-A and ID-A have been
modified accordingly.

B. Proposed Revisions of Appendices
C-1I. C-llL and C-IV

Dr. Frank E. Young. Commissioner of

Food and Drugs, submitted in a letter

dated December 4 . 1986. the following

proposed revisions of Appendices C-U,
C-m. and C-IV. and rationale:

On June 28. 1988. a major statement of

federal policy, the "Coordinated Framework
for Regulation of Biotechnology." was
published (51 FR 23301-93). We believe that

important clarifications of regulatory policy

are to be found there, but that tome minor
changes in the NIH Guidelines are required

for consistency and clarity.

Aa noted on page 23304 of the June 28

document Appendices C-U. C-IIL and C-IV
of the NIH Guidelines contain the statement

that:

For large scale (LS) fermentation

experiments BLl-LS physical containment

conditions are recommended. However,
following review by the IBC of appropriate

data for a particular host-vector system, some
latitude in the application of BLl-LS
requirements as outlined in Appendices K—II—

A through K-Il-F ia permitted.

The document continues:

The appropriate large-scale conlainment

requirements of many low-risk (r|DNA
derived industral microorganisms will be no
greater than those appropriate for the

unmodified parental organisms.

Together, these statements imply that the

actions of IBCs should ensure that

requirements for physical containment of

low-risk microorganisms should be
appropriately minimal, i.e.. only those that

are employed routinely for organisms such as

E. coli K-12. B. subtilis. or Socchoromyces
cerevisiae. It should be noted that industrial

fermentation has a long and distinguished

history and currently accounts for products

valued at more than S2 billion annually. . . .

All but a minuscule proportion of this

production employs non-pathogenic

organisms and is carried out safely under

conditions significantly less restrictive than

the NIH Guidelines' BLl-LS. which requires

that recombinant organisms be handled in a

closed system, that culture fluids containing

viable organisms not be removed from a

closed system, that exhaust gases removed
from a closed system be treated by filters

equivalent to HEPA filters, etc.

To ensure compliance with the NIH
Guidelines, the E. coli and Socchoromyces
cerevisiae production organisms used to

manufacture the five DNA-derived
pharmaceuticals approved by FDA (human
insulin, human growth hormone, two alpha-

interferons. and hepatitis B vaccine), are

indeed grown under containment conditions

at least BLl-LS. This degree of containment

is expensive, unwieldy and unnecessary.

Despite the interpretation discussed above
of the language in the June 28 document. FDA
has received numerous inquiries and requesis

from academics, industrial representatives,

and others who have found the language in

the June 20 document and the NIH Guidelines

not explicit enough for purposes of strategic

planning. Therefore, we propose Ihe

following amendment to the NIH Guidelines:

In Appendices C-IL C-UL and C-IV, delete

the following language:

For these exempt laboratory experiments.

BLl physical containment conditions are

recommended.
For large-scale (LS) fermentation

experiments BLl-LS physical containment

conditions are recommended. However,
following review by the IBC of appropriate

data for a particular host-vector system, some
latitude in the application of BLl-LS
requirements as outlined in Appendices K— II—

A through K-II-F is permitted.

And substitute: For these exempt
laboratory experiments, the appropriate

physical containment conditions need be no

greater than those for the host organism

unmodified by recombinant DNA techniques.

For large-scale (LS) fermentation

experiments, the appropriate physical

containment conditions need be no greater

than those for the host organism unmodified

by recombinant DNA techniques.

This proposal was published for

comment in the Federal Register of

December 19. 1986 (51 FR 45650).

Eighteen letters were received with

comments on this proposal. Comments
in sixteen letters supported adoption of

the proposal. One letter questioned why
BLl containment should be relaxed for

laboratory experiments covered by

Appendices C—II. C—III. and C-IV, and
suggested that "unwieldy, expensive,

and unnecessary” requirements for

large-scale containment could be

replaced by less stringent requirements.

One letter opposed the lessening of Bl.l-

LS containment for large-scale

experiments.

The RAC considered this proposal at

the February 2, 1987. meeting. It was
noted that there are two aspects to the

proposal. One deals with containment

recommended for exempt laboratory
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experiments, the other deals with
containment recommended for large-

scale fermentation. One ad hoc
consultant said that the proposed
language was not an improvement and
recommended not changing the current

wording regarding laboratory

experiments. A RAC member felt that

the proposal clarifies the wording of this

section, noting that the “latitude"

allowed in the application of BLl-LS
requirements is somewhat subjective.

Another RAC member said that the part

of the proposal dealing with laboratory
experiments is not necessary, but that

some version of the wording regarding

large-scale fermentation should be
adopted. It was agreed that the

laboratory-scale and large-scale aspects
should be considered separately.

The RAC then moved that in

Appendices C-II, C—III. and C-IV, the

paragraph regarding containment for

laboratory experiments should be
retained as currently worded in the NIH
Guidelines, and the proposed paragraph
regarding large-scale fermentation
should be accepted with the addition of

the word "generally" after “conditions,"

as follows:

For large-scale (LS) fermentation

experiments, the appropriate physical
containment conditions generally need be no
greater than those for the host organism
unmodified by recombinant DNA techniques.

The RAC voted to accept this motion
by a vote of 13 in favor, none opposed,
and 2 abstentions.

In reviewing this recommendation and
in agreement with the intent of the RAC,
I conclude that it would be appropriate
for clarity to remove the word
‘^generally" and include a statement that

the Institutional Biosafety Committee
(IBC) may choose to specify a higher
level of containment. Accordingly, I

accept the RAC's recommendation as

modified as follows:

For large-scale (LS) fermentation
experiments, the appropriate physical

containment conditions need be no greater

than those for the host organism unmodified

by recombinant DNA techniques: the IBC can
specify higher containment if it deems it

necessary.

Appendices C-II. C—III. and C-IV are

modified accordingly.

II. Summary of Actions

A. Revisions of Sections I-A and III-A

of the NIH Guidelines

The following paragraph is added as

the second paragraph to Section I-A of

the NIH Guidelines:

Any recombinant DNA experiment which
according to these Guidelines requires

approval by the National Institutes of Health

(NIH). may be sent by the submitter to the

NIH or to another Federal agency that has
jurisdiction for review and approval. Once
approval, or other applicable clearances, has
been obtained from a Federal agency other

than the NIH (whether the experiment is

referred to that agency by the NIH, or sent

directly there by the submitter), the

experiment may proceed without the

necessity for NIH review or approval.

However, any experiment that involves the

administration of gene therapy to human
subjects (see Section III—A—4 of the

Guidelines) may not proceed without prior

review by the NIH Recombinant DNA
Advisory Committee and NIH approval.

The following paragraph is deleted

from Section III-A:

If the experiments in this category are

submitted for review to another Federal

agency, the submitter shall notify ORDA;
ORDA may then determine that such review

serves the same purpose, and based on that

determination, notify the submitter that no
RAC review will take place, no NIH approval

is necessary, and the experiment may
proceed upon approval from the other

Federal agency.

B. Revisions ofAppendices C-II, C-III,

and C-IV

The third paragraph of Appendix C-II,

the fourth paragraph of Appendix C-III,

and the third paragraph of Appendix
C-IV are modified to read as follows:

For large-scale (LS) fermentation

experiments, the appropriate physical

containment conditions need be no greater

than those for the host organism unmodified

by recombinant DNA techniques; the IBC can

specify higher containment if it deems it

necessary.

OMB’s “Mandatory Information

Requirements for Federal Assistance

Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog ofFederal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every Federal research

program in which DNA recombinant

molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition, NIH could

not be certain that every Federal

program would be included as many
Federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing. NIH invites readers to

direct questions to the information

address above about whether individual

Programs listed in the Catalog of
Federal Domestic Assistance are

affected.

Dated: August 12, 1987.

fames B. Wyngaarden,

Director, National Institutes ofHealth.

[FR Doc. 87-19119 Filed 8-21-87; 8:45 am]
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE

MINUTES OF MEETING 1

September 21, 1987

The Recombinant DNA Advisory Committee (RAC) was convened for its
thirty-seventh meeting at 9:00 a.m. on September 21, 1987, in Building
31C, Conference Room 6, National Institutes of Health, 9000 Rockville
Pike, Bethesda, Maryland 20892. Mr. Robert Mitchell (Chair), Attorney
at Law in California, presided. In accordance with Public Law 92-463,
the meeting was open to the public. The following were present for all
or part of the meeting:

Committee members:

Donald C. earner
Don Bert Clewell
Mitchell L. Cohen
Bernard D. Davis
Charles J. Epstein
Robert P. Erickson
Susan K. Gottesman
Irving S. Johnson

Wolfgang K. Joklik
Edward L. Korwek
Robert E. Mitchell
Gerald L. Musgrave
Paul E. Neiman
Thomas P. Pirone
David Pramer
Fred Rapp

Jeffrey W. Roberts
Anne K. Vidaver
LeRoy Walters
Anne R. Witherby
William J. Gartland, Jr.

(Executive Secretary)

A committee roster is attached (Attachment).

Ad hoc consultants :

Nina V. Fedoroff , Carnegie Institution of Washington
Stephen H. Hughes, Frederick Cancer Research Facility
Gerard J. McGarrity, Coriell Institute for Medical Research
John Richardson, Emory University

Liaison representative :

Daniel P. Jones, National Endowment for the Humanities

^The RAC is advisory to the National Institutes of Health (NIH) , and
its recommendations should not be considered as final or accepted. The
Office of Recombinant DNA Activities should be consulted for NIH policy
on specific issues.
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Non-voting agency representatives ;

Joel M. Dalrymple, Department of Defense
Bernard Greifer, Department of Commerce
Phillip Harriman, National Science Foundation
Morris A. Levin, Environmental Protection Agency
Elizabeth Milewski, Environmental Protection Agency
Henry Miller, Food and Drug Administration
George P. Shibley, Department of Agriculture
Edwin Shykind, Department of Commerce
Sue Tolin, Department of Agriculture

National Institutes of Health staff:

Marianne Abbs, NIAID
W. French Anderson, NHLBI
Stanley Barban, NIAID
Thomas C. Cloutier, OD
Arlene Klotzko, OD
Becky Lawson, NIAID
Rachel Levinson, OD
Donald M. Ralbovsky, OD

Others :

Pete Anderson, Beveridge & Diamond
Doris Balinski, Department of Agriculture
Manuel Barbeito, Department of Agriculture
David Berkowitz, Department of Agriculture
Fred Betz, Environmental Protection Agency
Carter Blakey, Federation of American Societies for
Experimental Biology

Irene Brandt, Eli Lilly and Company
Alice J. Caddow, Genencor, Inc.
Chia Ting Chen, Department of Labor
Joseph Chen, Department of Agriculture
Martha F. Cleveland, American Society for Cell Biology
Beth A. Concoby, Genencor, Inc.
Theodore J. DeLoggio, Pennwalt Corporation
Machi Dilworth, Department of Agriculture
George Duda, Department of Energy
Charles J. Eby, Hill and Knowlton
Peter Farnham, American Society of Biological Chemists
Gershon W. Fishbein, Genetic Engineering Letter
Joseph R. Fordham, Novo Laboratories, Inc.
Jeffrey L. Fox
Bob Frederick, Environmental Protection Agency
Stacey Frost, Department of Agriculture
David E. Giamporcaro, Nash, Railsback, & Plesser
Alan R. Goldhammer, Industrial Biotechnology Association
Carol Lax Hoerner, Genentech, Inc.
Diane Hoffman, University of Maryland
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Michael Hyer, StenoTech, Inc.
Andrea T. Jeffrey, BioTechnica International, Inc.
Dorothy Jessup, Department of Agriculture
Daniel D. Jones, Department of Agriculture
Atilla T. Kadar, Food and Drug Administration
Geoffrey M. Karny, Dickstein, Shapiro, & Morin
John H. Keene, Abbott Laboratories
Stanley J. Kostka, Crop Genetics International
Pamala Love, Department of Agriculture
Cheryl Martin, Blue Sheet
James H. Maryanski, Food and Drug Administration
Ronald B. Myers, NutraSweet Company
Robert B. Nicholas, Nash, Railsback, & Plesser
Sharon Pardo, Crop Genetics International
John H. Payne, Department of Agriculture
Charles Peng, Coordination Council for North American Affairs
Stephen Poe, Department of Agriculture
H. G. Purchase, Department of Agriculture
Rex Rhein, McGraw-Hill World News
Mark Rhodes, National Science Foundation
Jeremy Rifkin. Foundation on Economic Trends
Leslie Roberts, Science
Edward Lee Rogers, Attorney, Washington, D.C.
Nina M. Siegler, Bradley & Company
Masami Shimizu, The Nihon Keizai Shimbun (Japan Economic Journal)
Alan Shipp, Association of American Medical Colleges
Janet Shoemaker, American Society for Microbiology
Harriet Smith, Department of Agriculture
Paul Stern, University of Florida
Irene Stith-Coleman , Library of Congress
Robert Strausberg, Genetex Corporation
Clarence E. Styron, Monsanto Company
William Szkrybalo, Pharmaceutical Manufacturers Association
Laura Tangley, Bioscience
Joseph Van Houten, Schering-Plough Corporation
Robert Wachbroit, University of Maryland, College Park
John Whalen, National Institute of Occupational Safety and Health
Frederick Witherby
Beth Workman, Manning, Selvage, & Lee
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I. CALL TO ORDER AND INTRODUCTORY REMARKS.

Mr. Mitchell, Chair, called the meeting of the Recombinant DNA
Advisory Committee (RAC) of the National Institutes of Health
(NIH) to order at 9:00 a.m. , September 21, 1987. He said the
meeting was called pursuant to a Federal Register notice which,
being 30 or more days prior to today's date, met requirements of
the NIH Guidelines for Research Involving Recombinant DNA
Molecules. He stated that the meeting would remain open to the
public for its entirety, and that he expected the meeting to
conclude within one day.

Mr. Mitchell asked Dr. Gartland if a quorum was present and
Dr. Gartland assured the Chair that a quorum was in attendance.

Mr. Mitchell noted that he intended to make every effort to abide
by the distributed agenda with respect to time estimates for each
item of business. He reminded the committee that in recognizing
persons for comments he would use the following order: primary
and secondary reviewers on each item as set forth in the agenda;
other members of RAC; ad hoc consultants to the RAC; NIH staff
members ; members of the public who had submitted written
comments; and finally, other members of the public. He
underlined that RAC was advisory to the Director of NIH; and in
light of this, persons with minority opinions should voice them
so as to provide Dr. Wyngaarden with the entire spectrum of
opinions on a given topic. Mr. Mitchell then told the committee
that in all voting he would call first for the affirmative, then
for the negative, and finally for abstentions. He underlined
that if any voting member felt compelled to abstain due to
conflict of interest, that such member should notify the Chair so
that the record could duly reflect such.

Mr. Mitchell then made note of Mailings I and II which were sent
to members prior to the meeting. He also noted that the recently
received materials were supplied at the table for each member.

Mr. Mitchell said that the reason the June meeting had been
cancelled was that the RAC Working Group on Revision of the
Guidelines had not finished its work on the proposed addition of
plant and animal containment to the NIH Guidelines. He then
introduced the four ad hoc consultants: Drs. Stephen Hughes,
John Richardson, Nina Fedoroff , and Gerard McGarrity.

II. APPROVAL OF THE MINUTES OF THE FEBRUARY 2, 1987, MEETING.

Mr. Mitchell called on Dr. Musgrave to report on the minutes of
the February 2, 1987, meeting of the RAC. Dr. Musgrave said he
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had reviewed the minutes, and they appeared to be substantially
correct and moved their adoption.

Dr. Walters seconded the motion and added that he believed three
minor corrections to the minutes were in order. The first
correction to be made was on page 4 of the minutes, and
Dr. Walters suggested the wording, "public members having
previously submitted written documents" be replaced with "members
of the public who had submitted written documents." The second
correction was on page 6, where Dr. Walters suggested that the
clause, "covering respectively animals, microorganisms other than
vaccines and vaccines," should be reworded to "covering
respectively animals, microorganisms other than those used in
vaccines, and vaccines." The final correction noted was a
typographical error in the word "recombinant" on page 19. He
added that with these three very technical revisions that he
believed the minutes did an admirable job of capturing the
meeting.

Dr. Musgrave said he agreed with the corrections that Dr. Walters
had offered and amended his motion to include them. Dr. Walters
seconded the motion. Mr. Mitchell called for a vote on the
motion, and it was passed unanimously by voice vote.

III. REPORT FROM THE HUMAN GENE THERAPY SUBCOMMITTEE (tabs 1297, 1298,
1303 ) .

The RAC Human Gene Therapy Subcommittee had met on April 24,
1987. An initial review of a preclinical data document submitted
by Dr. French Anderson and colleagues and a document intended to
be a layman's guide to human gene therapy were the two items of
business which were discussed.

Dr. Walters said that the preclinical document was prepared as a
result of an invitation sent by Dr. Gartland to U.S. research
groups in 1986 who were known to be working toward gene therapy.
The document invited them to test the fit of state-of-the-art
laboratory research in this field to the Points to Consider
document which had been approved by the RAC.

The document, "Human Gene Therapy: Preclinical Data Document,"
was coordinated by Dr. French Anderson of the National Heart,
Lung, and Blood Institute ( NHLBI ) together with researchers from
the Memorial Sloan-Kettering Cancer Center in New York City who
are his collaborators. The document is 86 pages in length and is
accompanied with 360 pages of appendices.

Dr. Walters noted that Dr. Anderson and his colleagues raised
three central questions as to the current status of laboratory
research related to gene therapy:
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1. What levels of gene expression in
non-human primate models must be
achieved in order to offer
reasonable hope of benefit to human
patients?

2 . To what extent must persistence of
the added gene be demonstrated to
offer a reasonable hope of benefit
to human patients?

3. Is a small amount of contamination
(at a level of 0.1 percent) with
replication-competent virus
acceptable in the preparations
which will be used to treat the
bone marrow cells of patients?

Dr. Walters also said the Anderson Group questioned whether
trials with no adverse effects in non-human primates would be
sufficient evidence to conclude that such preparations are
unlikely to harm human patients.

Dr. Walters said the subcommittee met on April 24, 1987, and
discussed these questions with Dr. Anderson: and they decided to
circulate the document to outside experts in basic and clinical
sciences to gain their insight as to the data reported and issues
raised in the document. Further, they decided the comments
received from reviewers plus the preclinical data document will
become part of a public record which will lead in the future to
submission of a clinical gene therapy protocol through the
subcommittee to the RAC. The subcommittee set a meeting for
December 7, 1987, at which time the reviews and the preclinical
document will be discussed as a central topic of the meeting.

Mrs. Witherby then reviewed the draft of a document entitled
"Gene Therapy for Human Patients" (tab 1308), which was drafted
by six members of the subcommittee to help educate the non-
scientific public on the subject of human gene therapy. She said
the subcommittee had discussed the document. It suggested that
after adoption by the subcommittee, the document be brought
before the RAC, circulated for public comment, and eventual RAC
approval. Furthermore, she said she was eager to use the
document separately for educational purposes.

She said the document is divided into four sections. The first
section includes medical facts about genetic diseases, present
efforts at treatment, and the possibility of treating a subset of
these diseases with somatic cell gene therapy. The second
section includes information on oversight and public involvement
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along with a history of the subject since the 1970s. The third
section summarizes the Points to Consider. Lastly, the fourth
section is a listing of materials available for the non-
specialist who may be further interested in human gene therapy.

She then asked the RAC members to express their opinions on the
document within the next month so that the document can be
finalized by the subcommittee at its December 7, 1987, meeting
and brought forward to the next RAC meeting.

Mr. Mitchell then called on Dr. Walters for any further comments
on the topic of human gene therapy. Dr. Walters said the lay
document had attempted to list articles, books, and videotapes
which the general public could find useful and understandable.
If committee members had any recommendations, the subcommittee
would appreciate them.

Dr. Walters said that two members of the subcommittee,
Drs. Alexander Capron and James Childress had recently been
appointed to the Congressional Biomedical Ethics Advisory Board.
One of the first topics the Board will review will be human
applications of genetic engineering; and Dr. Walters said the
membership overlap between the subcommittee and the Congressional
committee will provide for excellent liaison between the RAC and
the work of the Congress.

IV: PROPOSAL TO ADD BACILLUS STEAROTHERMOPHILIS TO APPENDIX C-V
(tabs 1290/11 , 1295) .

Mr. Mitchell called on Dr. Clewell as primary reviewer.
Dr. Clewell said the proposal had come from Drs. Richard Novick
and June Polak of the Public Health Research Institute of the
City of New York requesting B. stearothermophilis be added to the
list of gram-positive bacteria in Appendix C-V of the NIH
Guidelines. He noted that recombinant DNA molecules are
considered exempt if they are derived entirely from
extrachromosomal elements coming from members of the list in
Appendix C-V and if they are propagated and maintained in one of
the organisms on the list.

Dr. Clewell said the criteria for inclusion on the list is
generally a demonstration of inter-species transferability of
extrachromosomal DNA, and that exchange of this species with
B. subtilis had been demonstrated via transformation. He added
that certain plasmids in B. stearothermophilis closely resemble
certain other plasmids found in B. sphaericus and Staphylococcus
aureus which are already on the list. He concluded that the
experimental evidence was sufficient and recommended that the
request for inclusion of B. stearothermophilis be approved.
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Dr. Davis said he felt the B. stearothermophilis was a
particularly valuable organism for research because it is
extremely heat-resistant and, therefore, would be of use in
obtaining a variety of enzymes. He questioned whether the
spelling of the organism was correct in the request and said he
believed the ending of the word should be "us" versus "is" as it
currently appears. He asked the staff to ensure the proper
spelling

.

Dr. Gottesman said her only question was whether this organism
was explicitly discussed when the original Appendix C-V list was
made. Dr. Clewell responded that he felt it was merely an
omission or that some information may have been missing at the
time which would have allowed it to be included in the original
list. Dr. Cohen added that he supported the proposal.

Mr. Mitchell asked if there was anyone present who had any
reservations about the proposal to which there was no response.
Further, Dr. Gartland stated there were no comments in any
correspondence that had been received by the Office of
Recombinant DNA Activities (ORDA).

Dr. Davis made a motion that the RAC accept the proposal to add
B. stearothermophilis to Appendix C-V of the NIH Guidelines. Dr.
Clewell seconded the motion. The motion, having been duly made
and seconded, was put to a vote by Mr. Mitchell and was carried
by a vote of 18 in favor, none opposed, and no abstentions.

V. PROPOSAL TO AMEND SECTION I-C OF THE NIH GUIDELINES (tabs 1290/1,
1293, 1294, 1301, 1302, 1306, and 1309).

Mr. Mitchell called on Dr. Johnson as primary reviewer to present
the proposal. Dr. Johnson said the proposal had been submitted
by Mr. Edward Lee Rogers, attorney for the Foundation on Economic
Trends, and Mr. Jeremy Rifkin. Foundation on Economic Trends, to
add several statements after the first sentence of the third
paragraph of Section I-C which, in Dr. Johnson's opinion, was an
attempt to define the word "project" in very legalistic terms
resembling statutory language which in his opinion was difficult
to understand. Furthermore, Dr. Johnson said he felt that since
both the NIH Guidelines as well as the RAC were advisory, not
regulatory, in nature that the language did not add anything
useful to the NIH Guidelines. Also, Dr. Johnson noted that four
letters had been received by ORDA, and all four expressed the
opinion that RAC should reject the proposal. Among the reasons
for the need of such an amendment cited by Messrs. Rifkin and
Rogers was the suggestion that the NIH had supported the testing
of a Pseudorabies vaccine in Argentina. NIH had concluded that
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NIH funds were not expended for the field trial in Argentina.
Dr. Johnson recommended the proposed amendment be rejected.

Dr. Korwek said he felt two, rather than one, words were the
subject of debate, namely "project" and "supported;" and the
Foundation on Economic Trends was attempting to change the
interpretation of these words within the context of the NIH
Guidelines with the intent of broadening the meaning of these
words to preclude any such future tests from lying outside the
purview of the NIH Guidelines.

Dr. Korwek said the language of the proposed amendment would
accomplish what it had set out to do, i.e., put any possible
aspect of any project receiving any sort of funding from the
government under the NIH Guidelines; however, he felt the
analysis use of National Environmental Policy Act (NEPA)
assessment and NEPA applicability could only be ascertained once
a project had been shown to fall under the NIH Guidelines.

Further, Dr. Korwek said the proposed language was ambiguous and
broad and appeared to include things beyond the scope of the NIH
Guidelines, namely "other products and processes of DNA work."
He did not know what these were since the NIH Guidelines are
limited to recombinant DNA work. In summary. Dr. Korwek said he
felt the language was so broad and ambiguous that it would apply
to every possible activity; and he felt perhaps this was the goal
of the amendment. Further, he questioned the extraterritorial
applicability of the NIH Guidelines. He said, however, that if
the language were redrafted, he might be willing to support some
amendment to clarify the applicability of the NIH Guidelines. He
noted that there had been written comments citing the fact that
if a reprint was sent to someone and this reprint was used
somehow in a project, that under the proposed amendment this
would cause the project to come under the jurisdiction of the NIH
Guidelines. For these reasons, he said he was opposed to the
amendment and recommended against its adoption by the RAC.

Dr. Cohen said he agreed with Drs. Johnson and Korwek. He felt
the proposed changes were very broad and vague and that such a
change would make the NIH Guidelines all encompassing. He said
he understood the Foundation's difficulty with the NIH response
on the Argentinean experiment; however, he felt that this was a
problem of interpretation that should be taken up with the NIH
and did not require a change in the NIH Guidelines.

Dr. Davis said he agreed with Dr. Johnson. He felt this would
make the NIH Guidelines too legalistic, therefore, making it too
difficult for the scientist. He also questioned the
extraterritorial issue. He cited the case of the Sabin live-
attenuated polio vaccine which after successful testing in the
Soviet Union replaced the Salk vaccine as the regular vaccine for
polio immunization in the U.S. He said that such language, if
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adopted, would interfere with testing abroad materials that had
been discovered in the U.S. and would be undesirable.

Mr. Rifkin was called upon to respond. He said that he was not
surprised by the comments he had heard from the committee. He
quoted from the NIH Guidelines:

"The Guidelines are also applicable to
projects done abroad if they are supported by
NIH funds .

"

Mr. Rifkin said he felt there was a reason for such language and
that it was to ensure that projects supported by the NIH would be
held up to the same set of standards whether they were carried
out in the U.S. or abroad. He used a hypothetical situation to
state his case in which an institute was funded by the NIH to
test a genetically engineered microorganism and receives millions
of dollars of support from NIH for the basic research. The
research institute, when it had solved the theoretical problems,
decided that it could escape NIH purview by simply funding the
end-stage experiment, i.e., release, privately abroad. In
essence, the NIH would have paid millions of dollars for the
research, but the institute could avoid the purview of the NIH
Guidelines by supplying a minor sum of money to fund the final
stage. He said, "what you are doing is sending a clear signal
across this country and around the world that the guidelines that
we adhere to in this country are not the guidelines that we
expect other people to have to adhere to in other countries."

Mr. Rogers said the reason he had used the language in the
proposed amendment was that he felt the current language in the
NIH Guidelines was too general, and he was trying to simply be
more precise in his wording. He offered to amend the language to
be more in line with the current language. However, he felt the
phrase "in kind support" would have to be left for the NIH
lawyers to couch in terms which would indicate that what was
intended was to avoid the situation in which substantial in kind
support is given in lieu of funds but the effect is the same as
substantial funding. He said that concerns about reprints and
small articles being sent abroad was something that was not
intended. He said as far as the term "reasonably foreseeable"
was concerned, it has been used in many regulations; and that in
NEPA something that is "reasonably foreseeable" is considered
within the scope of the project. Furthermore, he said that the
word "project" is a word which is currently in the NIH Guidelines
and should be clear to everyone. He said the amendment is really
an attempt to create a parity between restrictions imposed upon
researchers in the U.S., i.e., compliance with the NIH
Guidelines, and those who carry out the final stages of their
experiments abroad.

Dr. Korwek said he appreciated why the amendment was being
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brought forward but said that without knowing why NIH interpreted
the NIH Guidelines the way they did in the Argentine experiment
that it was difficult to know whether such an amendment was
justified or not. Dr. Korwek said there were two questions to be
asked:

1. In the case of the Pseudorabies vaccine test, was this
research funded with NIH funds with only minor private
funding for the field test abroad?

2. If all the loopholes are closed, as this proposal is
seeking to do, will it not simply force companies and
individuals to conduct their research abroad?

Dr. Korwek added that such research will continue to occur and
this proposal, "will not be an absolute mechanism to get
applicability of the NIH Guidelines." He then asked Dr. Gartland
for clarification on the NIH's decision on the Pseudorabies
vaccine

.

Dr. Gartland said he could not add more than what was stated in
letters which are already in the public record and that was the
NIH did support research at the Wistar Institute. However, the
NIH legal staff took the position that NIH money was not expended
in Argentina; and, therefore, the field test was not supported by
NIH.

Mr. Mitchell reiterated once again the definition of the words
"project" and "support" were unclear and that questions arise:
(1) if an experiment is initiated in the U.S., must it be
completed here; and (2) if it is initiated with NIH funds and
completed abroad, are the NIH Guidelines sufficiently clear to
reflect the intent of the RAC?

Dr. Davis interjected that he preferred not to discuss the legal
aspects and not to get into the ramifications of such research on
U.S. international relations. He added that possibly the State
Department should be consulted. He pointed out that Mr. Rifkin
had made statements such as, "We don't want to make other
countries a dumping ground for our junk." Dr. Davis said he felt
other countries had rights. The U.S. is not forcing any country
to permit testing. It is an internal decision in those countries
to allow such experiments to take place. He said he felt that we
should pass no rule which would prevent any country abroad from
testing any strains which are produced using recombinant
technology which they might find valuable. He asked whether we
should set up rules which would restrict a country which may have
an epidemic of a disease such as hoof and mouth disease from
obtaining a strain of an attenuated vaccine which may solve their
problem. He once again cited the Sabin polio vaccine and asked
if the same vaccine were newly produced today using recombinant
technology would we feel we had a need to protect the Soviets
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from their decision to allow testing of the vaccine.

Mr. Rifkin responded by saying it was not a legal point that was
being offered but rather whether the RAC considered that the NIH
Guidelines should be applicable in other countries when the money
that goes into the research comes from this country.

Dr. Rapp said the NIH ruling on the Wistar case isn't something
the RAC should be taking up. It may be good to question whether
the NIH Guidelines will prevent unexpected deliberate release in
other countries with materials manufactured in the U.S. Further,
as regards the Sabin vaccine, he said, "if actually Sabin's
vaccine had killed a couple of thousand Russian children, would
we look at it rather differently?" He said perhaps we had an
obligation to ensure that investigators adhere to the NIH
Guidelines before sending materials abroad.

Dr. Pirone pointed out that Section I-C as currently written
states

:

"If the host country, however, has
established rules for the conduct of
recombinant DNA projects, then a certifi-
cate of compliance with those rules may be
submitted. .

.

"

Dr. Pirone said that if a researcher desired to test something
abroad that this could be the way that it could be performed with
the consent of the foreign country. Further, he pointed to the
sentence in Section I-C which states:

"The Guidelines are also applicable to
projects done abroad if they are supported by
NIH funds."

Dr. Pirone said he could see how the NIH lawyers could construe
portions of a research endeavor to be separate projects. The
funding of each project could be construed to apply only to that
project and not the overall research endeavor.

Dr. Gartland added that historically the sentence in the NIH
Guidelines that states:

"The Guidelines are also applicable to
projects done abroad if they are supported by
NIH funds."

was inserted in the NIH Guidelines with the intention of covering
research grants which were being awarded to foreign institutions.

The word "project" in this sentence has always been construed to
be equivalent to "research grant" or "contract."
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Dr. Fedoroff suggested two ways of solving the inconsistency
between the NIH Guidelines and what other countries find
acceptable and that is:

1. Ask whether the NIH Guidelines make sense, given
what we now know about recombinant DNA; and

2. What is our current level of experience with
recombinant DNA technology.

Dr. Fedoroff said she felt we had enough knowledge base and
experience to be able to apply the NIH Guidelines to research
abroad as well as in the U.S., and this was reasonable. However,
she said she thought changes in the NIH Guidelines lagged behind
what is currently known about recombinant DNA and what is going
on in research today.

Dr. Gottesman said she wanted the group to get away from the
particular wording of the proposed amendment and to consider the
issue of the definition of "project," and that the NIH Guidelines
as written allow an investigator to follow the rules set up by
foreign governments. This addresses one of the major issues.
She felt there was difficulty in subdividing a project. She used
vaccine development as a case in point and asked if the committee
was happy with defining development of the vaccine as one project
and the testing of that vaccine as another regardless of where
the funding comes from for either phase. She said if the
committee was not happy with such an interpretation and
development and testing should be considered one project, then
perhaps that could be given as advice to the NIH Director without
actually changing the NIH Guidelines.

Dr. Epstein said he felt deliberate release of agents developed
in this country was the real issue. If the country in which the
release takes place has their own guidelines, then they should
apply. The problem is in the case of a country that has no
guidelines. Perhaps the RAC should consider whether it is
necessary to address this issue specifically.

Dr. Davis said testing of a vaccine was merely one of the steps
in the overall development of a vaccine and cannot be taken to be
a separate project. However, he agreed with Dr. Fedoroff that
the NIH Guidelines are slow to evolve. The proposed amendment
would impose the NIH Guidelines on other countries possibly to
their detriment, and other governments may not react favorably to
such restrictions being imposed on them.

Dr. McGarrity took issue with the portion of the proposed
amendment which speaks to "in-kind support" regarding supplies,
equipment, use of facilities, and biological research materials.
He pointed out that such language could be difficult to supervise
and administer in the field of cell cultures. Most of the major
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cell culture collections are subsidized by the NIH and the
Federal government. More than 1,000 cell cultures are shipped
overseas each year to a variety of investigators working on
numerous projects. If those cell lines eventually were used in
recombinant DNA research under the proposed amendment, all of the
research, whether it takes place this year, next year, or in
1995, would fall under the NIH Guidelines. He added the same
case could be made for bacterial cultures, virus stocks, and
animals strains used in research.

Dr. McGarrity asked, "where you have a viable research material,
how long does NIH own that if you go by the strict definition of
this?" And further, "If I give it to you as an investigator in
England and you pass it on to a friend or a colleague and each
laboratory propagates that for 5 years, 10 years, is that still
NIH-supported material?" He said from both technical and
administrative standpoints it would be difficult, if not
impossible, to supervise.

Dr. Walters said there were two levels of scrutiny for NIH-funded
research, one for the U.S. on an institution-by-institution basis
and one abroad on a project-by-project basis. He suggested the
possibility of rewriting the first paragraph of Section I-C so
that no matter where NIH money is going the institution-by-
institution standard would apply. He said this would mean if an
institution in India, Japan, or Latin America received any money
from NIH for recombinant DNA research, all of their research
would fall under the NIH Guidelines; and this would not be
reasonable. He said he believed the current standard of project-
by-project scrutiny is reasonable for research conducted abroad.

Dr. Johnson said he agreed with Dr. Korwek's comments, and he
felt the RAC didn't have the legal right or authority to govern
what occurs in another country.

Dr. Joklik said he believed the methods proposed by the amendment
were excessive. The amendment's description of "project" would
have a, "chilling effect on research, as indeed is substantiated
by the letters from responsible people that we've got here." He
said he agreed that we did not have the right to impose our NIH
Guidelines on foreign governments. He expressed sympathy to the
concept but felt the proposal was unworkable.

Dr. Rapp said that despite not wanting to tell other countries
what to do, he thought the NIH and RAC could set guidelines for
their own investigators regardless of where the investigators
carried out their research. He said he believed that in vaccine
development, as the example cited, it was obvious that testing is
the aim of the program and it is part of the same research
program.
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Dr. Cohen said there were three reasons to conduct research
abroad rather than in the U.S.: (1) cases in which a disease,
condition, or circumstance which you want to test exists in more
abundance in another country; (2) to avoid unrealistic delays in
the regulatory process; (3) and finally a case in which someone
intentionally wishes to avoid adherence to the NIH Guidelines.

Dr. Cohen said he felt the first circumstance can properly be
addressed by requiring investigators to get approval of a
country's ministry of health by merely a letter stating that the
research is in accordance with either their guidelines, their
cultural mores, and their concepts as to the rights of
individuals. In the second case, unrealistic delays in
regulation must be improved and avoided. However, if someone
were to attempt to intentionally avoid the NIH Guidelines, then
only NIH itself could address this problem, not the RAC.

Dr. Musgrave said he thought the administrative policies of NIH
were at the heart of Mr. Rifkin's proposed amendment. Mr. Rifkin
believes the NIH should have overall project funding by grants.
When in reality, grants are funded in compartmentalized segments
in the form of different projects which have clearly delineated
administrative beginnings and ends.

Dr. Korwek said the sentence in the first paragraph of Section
I-C which reads:

"The Guidelines are also applicable to
projects done abroad if they are supported by
NIH funds."

is more than administrative. The effect of it, as it stands now,
is that the word "projects" is interpreted to mean "research
grants." If a new interpretation is needed, then changes would
have to be made to the wording of that sentence.

Mr. Rifkin asked the RAC not to table this topic as it had been a
long process in getting it to the RAC's attention. He felt it
was something of "paramount importance in terms of the
interpretation of these Guidelines." Furthermore, he said he
would be open to amending his proposal and believed it to be the
responsibility of the RAC to help in this effort.

Dr. Pirone offered the following wording to replace the sentence
in Section I-C:

"The Guidelines are also applicable to
projects done abroad if they are an integral
part of, or a continuation of, research
supported by NIH funds."
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Mr. Rifkin said that would be suitable.

Mr. Mitchell suggested that the matter be discussed over a break,
and perhaps some language could be developed. He then adjourned
the committee for its morning break.

Mr. Mitchell reconvened the committee at 10:47 a. m. He said that
in all his years on the committee, he did not believe this
particular issue and language had ever come up for discussion.
Since it was very complex, he would welcome suggestions on how
best to continue.

Dr. Pirone said he had an extensive discussion with members of
the committee at the break. The consensus was that it could not
be resolved at today’s meeting. Perhaps a position paper could
be assembled, put out for comment, and placed on the agenda for
the next meeting of the RAC.

Dr. Walters moved that a working group be set up to study Section
I-C of the NIH Guidelines and to report back at the next meeting
of the RAC. The motion was seconded by Dr. Pirone.

Dr. Johnson asked that in light of the ruling by NIH counsel
whether the counsel would be a part of the working group.

Dr. Joklik supported the setting up of the working group. He
restated his views that U.S. researchers not use another country
as a '’dumping ground" against that country's wish. The other
country should have some voice in approving agents for testing
within their borders. He believed the language currently stated
in Section I-C is sufficient to ensure applicability of the NIH
Guidelines abroad when NIH money is involved in the research.

Dr. Korwek said he was in favor of setting up the working group.
The Food and Drug Administration (FDA), and the U.S. Department
of Agriculture (USDA) regulations, and other Federal laws need to
be looked at in terms of the extraterritorial application of the
NIH Guidelines.

Mr. Mitchell asked for further discussion. Upon hearing none, he
put the motion to have the Chair appoint a working group to study
Section I-C of the NIH Guidelines and to report back to the next
meeting of the RAC to a vote. The result of the voting was 17 in
favor, 2 opposed, and no abstentions. Mr. Mitchell stated he
would announce the committee members at the start of the
afternoon session.

Mr. Rifkin asked for a point of clarification as to what would
occur should there be a similar incident between today’s meeting
and the next meeting of the RAC, and he asked that some
appropriate interim policy be established.
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Mr. Mitchell replied that it was clear the RAC was taking action
and had accepted responsibility for the issue, and the next
meeting is scheduled for February 1988. Further, he said he felt
it better to take the time to develop a proper position rather
than do something which may be regretted.

Dr. Musgrave agreed with Mr. Mitchell and said he didn't think it
true that the committee had expressed any feeling that there was
currently a problem in the wording of the NIH Guidelines. The
only expression of such a problem was made by Mr. Rifkin. He
clarified that the experiment which took place in Argentina was
not a deliberate release of any organism; it was the testing of
an attenuated vaccine, a type of experiment which has been going
on for many years. The fact that recombinant technology was used
to attenuate the vaccine did not make it any more or less
dangerous than any other vaccine ever tested. The mere use of
recombinant DNA in a process such as this should not make the
process appear dangerous.

VI. PROPOSAL TO AMEND NIH GUIDELINES TO REFER SPECIFICALLY TO
RESEARCH WITH PLANTS AND ANIMALS (tabs 1290/III, 1291, 1292,
1300, 1302, 1304, 1305, 1306, and 1307).

Mr. Mitchell called on Dr. McGarrity, Chair of the Working Group
on Revision of the Guidelines to present the proposal.
Dr. McGarrity said he believed this to be the largest and
probably one of the most significant revisions of the NIH
Guidelines since 1978. He said the trend had been in general to
simplify the NIH Guidelines, to ease containment restrictions,
and to place more responsibility at the local level. The
proposal being submitted is not an easement, relaxation, or
simplification of the NIH Guidelines, but rather an attempt to
broaden the scope of the NIH Guidelines. Dr. McGarrity said the
present NIH Guidelines deal well with viruses, bacteria, and
small animals in the laboratory setting. However, they did not
deal as well with large animals and experiments conducted in
greenhouses

.

As background. Dr. McGarrity said the concept for the proposal
had come from the USDA which had expressed a desire to use the
NIH Guidelines as a vehicle for oversight of agricultural
research involving recombinant DNA. He explained that USDA had
held a workshop and developed a draft proposal which was
submitted to the NIH and subsequently to the Working Group on
Revision of the Guidelines which had met on two separate
occasions. Dr. McGarrity thanked Dr. Fedoroff who headed the
subgroup on plant applications. Dr. Gartland, and the ORDA staff
for supplying the support necessary to complete the task and

Recombinant DNA Research, Volume 13 [57]



bring it before the RAC on short notice. He underlined that this
was an excellent example of two Federal agencies working closely
together and coming up with something beneficial and productive.

Dr. McGarrity said the proposal as written in tab 1290 appeared
to be very confusing and legalistic. He stressed that this was
really not the case. Much of the submission in tab 1290 is
merely housekeeping to realign paragraph numbering and shift some
paragraphs to more closely align them with the sections of the
NIH Guidelines to which they refer. He explained that the
proposal deals with two sections of the NIH Guidelines, Section
II, "Containment," and Section III, "Guidelines for Covered
Experiments .

"

He said the containment section explains the concepts in terms of
both physical and biological containment. Most of what the
proposal deals with on the animal side is physical containment,
while the plant portion of the proposal deals more with the
biological containment issues. Dr. McGarrity noted that the
problem with the current biosafety levels is that they do not
really deal with large animals or plants. The working group
developed two new appendices: Appendix P for plants and
experiments in greenhouses, and Appendix Q for large animals,
which describes biosafety levels for these categories of
experiments

.

Section III, "Guidelines for Covered Experiments," as currently
structured classifies types of experiments into four categories:
(1) those that are exempt from the NIH Guidelines, (2) those
requiring only notification but not prior approval of local
Institutional Biosafety Committees (IBCs), (3) those requiring
prior notification and approval of IBCs, and (4) those requiring
IBC approval, RAC review, and NIH approval.

Dr. McGarrity said that traditionally in laboratory studies a key
item in determining containment levels for an experiment has been
Appendix B of the NIH Guidelines, "Classification of Micro-
organisms on the Basis of Hazard." This classification system
has developed from the principle that an organism that has
relatively low risk would require BL1 or minimal containment and
something with a greater biohazard potential a higher degree of
containment: BL2 , BL3 , or BL4 . However, the working group
recognized that many organisms used in conjunction with animals
and especially with plants had no similar list; and there was no
classification system whereby an investigator could readily
determine assignment of biosafety levels. He noted that the
working group thought such a list should be developed. However,
they felt it was not within the scope of their objectives at this
point.

Several members of the working group had expressed their desire
that someone, either NIH, USDA, or the National Academy of
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Sciences, should develop such a classification scheme especially
for plants. However, the working group did establish a structure
for this in order to give investigators some general guidance in
the absence of such a classification scheme to be able to estab-
lish containment levels on a local level via the IBCs or in
collaboration or consultation with others in the field.

Dr. McGarrity said he felt it would be easier for the committee
to review the proposal if it were presented in two sections: one
relating to the plant sections of the proposal; and one relating
to the animal sections. He explained that he would present the
animal sections of the proposal, and Dr. Fedoroff would then
present the plant sections.

Dr. McGarrity said the containment guidelines for large animals
had precedent in and were similar to laboratory practices of the
current biosafety levels used for small animals. He said much of
the language contained in the proposal was for housekeeping
purposes. However, one change that the committee should be aware
of was on page 13 of tab 1290, paragraph 35. It is in reference
to Section III-B-4-(a) of the NIH Guidelines which currently
reads

:

"Recombinant DNA, or RNA molecules derived
therefrom, from any source except for
greater than two-thirds of a eukaryotic
viral genome may be transferred to any non-
human vertebrate. ..."

Dr. McGarrity said that everyone recognizes that you could have
more than two-thirds of a viral genome without any significant
risk. Conversely, you could have far less than two-thirds and
create a substantial potential risk. Because of this, the
working group simply removed the "two-thirds" terminology so that
each experiment could be judged on its own merits.

He explained he did not want to go through Appendix Q in a line-
by-line fashion and referred the committee to tab 1307 which
summarizes the standard practices, special practices, and
facilities required for the different biosafety levels as they
apply to large animals. He noted that these biosafety levels
have had a suffix added to them to connote the use of large
animals; and thus the biosafety levels would be referred to as
BL1-N through BL4-N. If an experiment is covered in the
laboratory by BL2 and you wished to perform the same experiment
in a large animal, you would generally use BL2-N unless the local
IBCs had other circumstances they wished to consider.

Dr. McGarrity noted one omission in tab 1307 he wished to bring
to the committee's attention. Across the board, the first two
lines of every heading should read, "Limited Access" and "Neonate
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Marking." This would mean that in animals that were transgenic,
you would have to have an assayable test for the transgenic
sequences. This would be for all containment levels BL1-N
through BL4-N

.

Dr. Hughes said he would not comment on specific language but
only the relevant changes. He said the issue with respect to
defining whether a viral vector should be put at higher
containment is whether or not the element being used is
mobilizable. The intent is to distinguish mobilizable from non-
mobilizable elements rather than to set an arbitrary size rule.
With respect to classification levels, he said that simple
transgenics should be classified BL1-N since there is little
possibility of mobilizing the introduced sequences.

He said there was language in the proposal which stated in effect
that if you were to try to design your containment facility for a
particular experiment, the precise structure of the containment
should be such to contain any vector in use. He said there was
some language at the end of the proposal which allows for the IBC
to lower the classification if a pathogenic strain being worked
with can be attenuated in a fashion that is not revertible. This
has been added because many of the strains conventionally used as
vectors with animals are derived from strains that have
considerable pathogenic potential. However, in many cases they
are attenuated in such a fashion that makes the classification of
the parent strain no longer relevant.

Dr. Richardson said he had particular interest in seeing
consistency of proposed amendments to the NIH Guidelines with the
publication CDC/NIH Biosafety in Microbiologic and Biomedical
Laboratories . He said he had a brief list of some editorial
changes and minor inconsistencies as well as some items which he
considered major inconsistencies.

Dr. Richardson said he was appreciative of USDA's need to address
the issue of large animals which cannot be contained in
conventional primary cages. He felt the concept of the entire
facility being considered the primary containment, while being
logical, created some operational and design problems. He said
he would point these out as the discussion continued.

Dr. Gottesman said she had been trying to take the summary of the
proposal provided by Dr. Tolin and look at it in relation to the
existing NIH Guidelines. She said she agreed that many of the
changes were obviously housekeeping, but she was unclear as to
how the changes related to the current NIH Guidelines. In
relation to the issue of the two-thirds of a viral genome.
Dr. Gottesman said she felt this was the most substantive issue
that the proposal had raised. She said the biggest question was
whether a class of experiments in animals should be exempted from
the NIH Guidelines and if so which class.
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Dr. Tolin said the summary provided was simply to guide the
discussion and possibly be used by IBCs and investigators as they
go through the proposed changes. She said it allows cross-
reference on specific paragraph numbers and sections. She said
it was not intended to be included in the NIH Guidelines but to
be used in aiding the discussion of the proposal and as an
appropriate review of containment.

Dr. Korwek said he did not have much to add to what had already
been said. However, he had found some inconsistencies as well
and felt there was some language that needed to be clarified. He
said he felt Dr. Tolin' s summary was tremendously helpful. He
wished it could be included in the NIH Guidelines, because he
thought it had aided him greatly in his understanding of the
proposed amendments.

Dr. Epstein asked for clarification on the issue of the
two-thirds of a viral genome and asked how the original language
had been derived. Further, he wanted to know if it indeed would
exempt experiments in Class II. A. which heretofore had not been
exempted under the NIH Guidelines as currently constructed.
Dr. Hughes replied to this question by stating that there was an
error in the document. The intent had been to classify all
injection transgenics as exempt because everyone on the working
group felt that if an investigator went to the trouble of making
rather expensive large transgenic animals, he would not let them
loose in the environment. The logic was that a viral segment
that was non-mobilizable was really no different than other DNA
and should, therefore, fall into the same classification. He
said what was left in the document was remnants of a discussion
of whether or not these types of experiments should be exempt or
done at the BL1-N level. He said he personally believed they
should be exempt, but he did not want to imply that this was the
consensus of the working group.

Dr. McGarrity said he had no problem in seeing them done at the
BL1 level. The intent was that IBCs would be looking at these
experiments

.

Dr. Gottesman suggested that if they were to all be at the BL1
level, then the sentence in paragraph 37 could be deleted.
However, Dr. Hughes said it may have been placed in the proposal
to allow for experiments that will take place at BL1-N and would
require notification to IBCs but no review. Dr. Gottesman said
her interpretation was that the Section III-B portion of the NIH
Guidelines would remain in place, and experiments under Section
III-B still require IBC review. None of the animal experiments
have yet fallen into Section III-C which would allow for prior
notification with no review required by IBCs. She said she would
be concerned about placing these experiments in Section III-C,
because it involves a judgment about whether the virus is going
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to be rescued or be complemented. This should not be left up to
the investigator to determine.

Dr. Davis asked whether the current proposed amendment was too
complex and whether it should be distributed in this form.
Dr. Korwek replied that he had suggested that a document such as
the one prepared by Dr. Tolin be promulgated and distributed, and
that possibly Dr. Tolin' s document could be distributed with the
caveat that it is advisory only.

Dr. Davis said he was concerned about having Biosafety Levels 3

and 4 at all for large animals. The issues were twofold: (1)
the concern for altered animals, and (2) the concern for microbes
on or in those animals. He said that with altered animals and
plants there is no need to go to Biosafety Levels 3 and 4. Other
regulations already exist to regulate potentially pathogenic
microbes. Perhaps some guidelines need to be estab-lished for
how you handle these microbes when they are on or in large
animals and plants.

Dr. McGarrity responded that since the proposal originated from
the USDA, perhaps they had conceived of conditions where there
would be experiments using Class III or Class IV agents with
large laboratory animals, and this had been the assumption that
the working group had been working under.

Dr. Davis said he was worried that the public may get the
impression that anything involving recombinant DNA, including
transgenic animals, might be inherently dangerous.

Dr. McGarrity responded that in Appendix G there already are
Biosafety Levels 1 through 4. It is unreasonable to assume that
every ongoing experiment is being done at the BL4 level. In
fact, the overwhelming majority of experiments are done at the
BLl or BL2 levels, and the same thing will be true of experiments
with plants or animals.

Dr. Hughes said the injection transgenic experiments were pulled
out of the document at the very beginning and separated just to
allay such fears. He stated part of the charge to the working
group and the RAC is to provide guidance to the local IBCs to
assure people that what is going on is not particularly
dangerous

.

Dr. Walters said he had a conceptual question in that on page 49
of tab 1290, paragraph 184, where Appendix Q begins it says that
this appendix deals with animals or microorganisms associated
with animals. He said he wasn't sure how one would know which
microorganisms these were in that the bulk of the document deals
with large animals rather than microorganisms associated with
them.
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Dr. Tolin responded by saying that experiments are assigned two
different levels in Appendix Q: (1) the animals at the lower
levels; and (2) when microorganisms are added to them, the higher
levels are invoked. Dr. Walters asked if it could be rephrased
to read, "in terms of microorganisms being tested on animals,"
because there are many microorganisms associated with an animal
that are not intended to be covered, i.e., microorganisms of a
cow's digestive tract. Dr. Tolin responded that it really should
read, "Recombinant DNA molecules in animals or in microorganisms
that are associated with animals," because the intent is that the
microorganisms are also modified.

Dr. Musgrave questioned the age limit of 18 in paragraph 285 for
unlimited entry into a facility and asked if it paralleled the
microorganism guidelines. Dr. Richardson replied that it was an
arbitrary age. However, Dr. Tolin noted that it paralleled
Appendix G of the NIH Guidelines which is not being changed. Dr.
Musgrave asked if the issue was one of informed consent. Dr.
Richardson replied that it was more an issue of institutional
liability. In most institutions such as the NIH or the Centers
for Disease Control where younger students were occasionally
employed, it was a general rule that they be excluded from areas
of high hazard.

Dr . Musgrave pointed out that through the years there have been
many reasons for discrimination in research careers including
race, religion, as well as age. He suggested the following
phrase be added to paragraph 285 on page 69:

"without written permission of the laboratory
director .

"

Dr. Richardson said it made sense to add such wording. Perhaps
originally this wording may have come from the Nuclear Regulatory
Commission dealing with radioactive material. Nonetheless, he
considered it an arbitrary cut-off.

Dr. Musgrave said that when it came time to make a motion, he
would like to have that wording or similar wording added as an
amendment to the proposal. Dr. Tolin clarified that currently
the NIH Guidelines state that in regard to BL3 containment
levels, "Persons under 16 shall not enter the laboratory."

Dr. Davis reiterated that due to the complexity of the document
it may have created some misconceptions about recombinant DNA
research. He felt the RAC may be going along with this document
for the sake of harmony with the USDA. This is not the kind of a
document the RAC would have itself written. He said he felt the
concept of just because something is done with recombinant DNA
technology does not make it any more or less dangerous than doing
the same research through non-recombinant DNA techniques is lost
in the complexity of the document. He said he felt a clearer and
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simpler document was needed to express the RAC's conclusions on
these matters.

Dr. Tolin responded that part of the complexity is the form in
which the NIH Guidelines are written. The major classifications
are based not on biosafety, not on the organism, not on the
potential risk of an experiment, but rather on who gives approval
and what approvals are required. She disagreed that the RAC
should not deal with the issue of large animals and plants. The
NIH and other Federal agencies fund research in these areas and
other Federal agencies also comply with the NIH Guidelines.
Further, Dr. Tolin said that when the USDA attempted to draw up
its own set of guidelines, it was told that there should be one
set of guidelines for the Federal government. Dr. Tolin said
that IBCs have been asking for guidance in these areas. This is
an attempt to assure both the public and the IBCs that contain-
ment levels are consistent and appropriate for the safe conduct
of research.

Dr. Johnson said he agreed with Dr. Davis on the issue of the
complexity of the document. He added that he believed the
purpose of the NIH Guidelines is not to impede work but to
stimulate it. He said he believed this proposal would have the
effect of impeding future work.

Dr. Gottesman said she wanted to propose the RAC accept the
changes with respect to animals. She believed that the way to
proceed was to start moving things into exempt categories or
categories requiring less review as a step toward stimulating
research.

Mr. Mitchell asked Dr. Gottesman to refer specifically to tab
1290 and the paragraphs if she were making a motion. Dr.
Gottesman said the new information which would be added would
start on page 11 of tab 1290 and would include paragraphs 17, 21,
25, and 29. All of these refer to simply changing BL1-4 to BL1-N
through BL4-N . The next change would be in paragraph 32,
changing the title of Section III-B-4 from "Whole Animals and
Plants," to "Whole Animals." Paragraph 34, 37, 41, and 182
through 341 would be added as well to the NIH Guidelines.
Dr. Gottesman made this in the form of a motion.

Dr. Walters asked Dr. Gottesman to accept as a friendly amendment
that the definitional language in the text being moved be dupli-
cated at the beginning of Appendix Q. Dr. Gottesman agreed with
the friendly amendment. Dr. Musgrave asked that paragraph 285 be
amended to have the age mentioned therein changed from 18 to 16.
Dr. Gottesman accepted this also as a friendly amendment.
Dr. Epstein seconded Dr. Gottesman 's motion.
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Mr. Mitchell asked Dr. Gottesman to clarify the wording of
paragraph 37. Dr. Gottesman stated that paragraph 37 would read:

"Recombinant DNA, or RNA molecules derived
therefrom, from any source except for a
eukaryotic viral genome may be transferred to
any non-human vertebrate or any invertebrate
organism and propagated under conditions of
physical containment comparable to BL1 or
BL1-N and appropriate to the organism under
study [2]. Animals containing sequences from
viral vectors, if the sequences do not lead
to transmissible infection either directly or
indirectly as a result of complementation or
recombination animals may be propagated under
conditions of physical containment comparable
to BL1 or BL1-N and appropriate to the
organism under study. ..."

Dr. Gottesman said the paragraph then would remain unchanged from
the beginning of the next sentence, i.e., "For experiments...."

Dr. Davis asked if this exempted anything new. Dr. Gottesman
assured him it did not and it brought everything back to the BL1
level. Dr. Davis asked if there was justification for making it
"all transgenic animals." Dr. Gottesman replied that her reading
is that transgenics without viral vectors were at the BL1 level
as published in the Federal Register . This could possibly exempt
some transgenics with a small amount of virus but which were not
transmitting it. Dr. Gottesman said she believed it to be more
consistent to exempt transgenics in a more orderly fashion. It
was not the intent of the working group to look at this issue.
In order to do so at this point, it would require justification
not addressed in any of the material before the committee. The
situation at this point is that no genetic changes in transgenics
are exempted, and this proposal will not change that.

Dr. Davis asked if people who are doing research with transgenic
animals have been consulted. Dr. Erickson replied that anyone
who makes a lot of transgenics currently is doing so at BL1.

Dr. Epstein asked if an exemption could be voted on at this
meeting. Mr. Mitchell said it could not. Dr. Epstein said that
if such an exemption were desired, it could be brought up at a
future meeting. Dr. Davis added that he felt as with bacteria
the scientific knowledge base was strong enough to avoid
burdening people with BL1 requirements when dealing with harmless
experiments in animals and that such simplifications were
desirable.
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Dr. Pirone said it may be easier to move for total exemptions at
a later date. Dr. Fedoroff pointed out that when the subgroup on
plants had started working, they had an objective to exempt as
much as possible from the NIH Guidelines. However, the subgroup
had decided it was more important to loosen restrictions on what
could be done than to exempt things. She said it is not that
these experiments should not be exempted, but it would be prefer-
able to take this in two stages.

Mr. Mitchell requested that rather than get into a lengthy
discussion on this topic, the committee adjourn for lunch and
reconvene in one hour. Whereupon, the committee adjourned for
lunch to continue its deliberations at 1:20 p.m. the same day.

Mr. Mitchell called the committee back to order at 1:20 p.m. He
noted persons who were interested in purchasing copies of the
transcript of today's hearing could place their orders with the
official reporter. He also announced that Science had recently
devoted a large amount of space to the 100th Anniversary of the
National Institutes of Health and informed committee members that
there would be a series of events in October 1987 which they may
wish to attend.

Mr. Mitchell said some concern had been expressed pertaining to
experiments conducted by Dr. Gary Strobel of Montana State
University dealing with elm trees, and whether he had violated
the NIH Guidelines in these experiments. He noted that
Dr. Wyngaarden, Director, NIH, had appointed a committee to look
into this matter. He asked Dr. Vidaver if she wished to comment
on this matter.

Dr. Vidaver said that she was brought in as an outside consultant
to Montana State University. The NIH committee had made
recommendations to Dr. Wyngaarden on the experiment in question
as to whether Dr. Strobel had a recombinant organism or not. She
added that it would be premature to discuss the committee ' s
findings at this point other than to say that the committee had
found that the organism in question was not recombinant.

Mr. Mitchell said he had brought this up as an informational
item. He assumed the matter was still under review, and he
assumed that a report would be forthcoming from the Office of the
Director, NIH.

Mr. Mitchell then reminded the committee that a motion was
pending on the floor as made by Dr. Gottesman. Dr. Walters then
called the question on the motion.

Dr. Gartland asked for clarification as to whether the motion
included repeating paragraph 34 at the beginning of paragraph 184
or merely blending this text into 184 in some way.
Dr. Gottesman said she believed it should follow 184. Dr.
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Epstein said he felt it more appropriate to be inserted after the
first sentence of paragraph 184.

Dr. Musgrave asked if Dr. Gottesman had wanted to add anything
about requirements for biosafety signs. Dr. Gottesman said she
didn't think it was relevant to this discussion. It was an issue
possibly pertaining to the plant section of the proposal, and she
would discuss it at that time.

Mr. Mitchell repeated the motion to accept paragraphs 17, 21, 25,
29, 32, 34, 37, 41, and 182 through 341, with an amendment to
paragraph 285 to reduce the age mentioned therein from 18 to 16.
Mr. Mitchell then asked for a vote on Dr. Walters' motion to call
the question. The motion to cut off further debate passed by a
vote of 19 in favor, none opposed, and no abstentions.

The Chair then called for a vote on Dr. Gottesman' s motion. The
motion was passed by a vote of 17 in favor, none opposed, and one
abstention.

VII. RECOGNITION OF RETIRING COMMITTEE MEMBERS.

The Chair noted that there were several members of the committee
who were serving at their final meeting. He noted also that
Dr. Bernard Talbot, Deputy Director of the National Institute of
Allergy and Infectious Diseases had moved to a new position at
the NIH. He noted the key role Dr. Talbot had played in the work
of the committee dating back to 1975, and he would be sorely
missed. He extended both his own appreciation and that of the
RAC to Dr. Talbot for his work on behalf of the RAC. A certifi-
cate of appreciation would be sent to him. He also presented
certificates of service to the RAC to Dr. Rapp, Dr. Pirone, Mrs.
Witherby, and Dr. Walters and noted that certificates would be
sent to Dr Sharpies and Dr. Bowman.

Dr. Gartland then took the floor to mention that this would be
Mr. Mitchell's final meeting as well. He thanked him for his
many hours of untiring service to the RAC and to the NIH and
presented him with a certificate signed by Dr. Wyngaarden for
extraordinary service as Chair of the RAC. Mr. Mitchell
responded by saying he had served as an advisor and consultant to
many groups, but he felt privileged to have served on the RAC.
He said it was, "a unique organization, bringing together so many
fine minds and talents on such critical and tough issues." He
thanked the group and said he looked forward to having an
opportunity to see many of the members again in the future.
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VI I I. CONTINUATION OF PROPOSAL TO AMEND NIH GUIDELINES TO REFER
SPECIFICALLY TO RESEARCH WITH PLANTS AND ANIMALS.

Dr. Fedoroff called the RAC's attention to tab 1291 which was a
document she had prepared summarizing the meetings of the sub-
group dealing with plants. She said the form of the document was
different from that of the NIH Guidelines, and this pre-sented
problems to which she and others were sensitive. She said she
would present the rationale for the proposal, and Dr. Vidaver
would make a presentation on the biological properties of some
plant pathogens, the principles of which are key to the contain-
ment guidelines proposed.

Dr. Fedoroff said the rationale for the proposal was based on:
(1) the recognition that organisms were being dealt with in plant
experiments have no recognizable health hazard for either higher
animals or humans; (2) the objective of the NIH Guidelines is to
minimize the possibility of deleterious effects on organisms and
ecosystems outside the experimental facility; and (3) the need to
protect the experiment itself from animals and microorganisms
from outside the facility.

Dr. Fedoroff noted that not every deleterious effect had been
taken into account. Her two major concerns were the spread of a
particular pathogenic organism from the greenhouse to a field
outside containing plants susceptible to it, and the uninten-
tional establishment of an organism in an ecosystem in which it
did not pre-exist and in which it would have detrimental effects
on that ecosystem.

Dr. Fedoroff said there was enough experience in both the
greenhouse and in the field to justify basing these new NIH
Guidelines on standard practices used by plant pathologists and
breeders despite the fact that these standard practices are not
always consistent. Furthermore, she said a basic principle is
that containment appropriate to a recombinant organism should be
determined by the biological properties of the original organism
and how it was changed not by the technique used to change it.

Dr. Fedoroff said the most important thing in considering the
modification of the NIH Guidelines to cover plants, plant-
associated animals , and microorganisms is an understanding of
how microorganisms associated with plants propagate, become
established, or don't become established. She then asked
Dr. Vidaver to make her presentation on this topic.

Dr. Vidaver said there were two myths that had surfaced about
microorganisms in the environment and associated with plants:
(1) microorganisms don't normally move around, and (2) micro-
organisms readily and easily become associated with plants. Both
of these myths were false.
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Dr. Vidaver noted that in everyday life microorganisms are
readily moved into the sewage system from the microorganisms
found on the surface of potatoes simply by peeling them and
disposing the peels in the garbage disposal.

Dr. Vidaver presented a diagrammatic representation of a hexagon
to show the many variables of trying to get microorganisms to
associate with plants. She explained that this is one of the
most difficult experiments to do. It is dependent upon the
following: the microorganism itself, the time of the year, the
stage of the growth cycle a plant is in, whether the host is even
present in the environment, whether a vector is necessary, the
environment itself (including temperature and humidity), the
presence or absence of water, the presence of other organisms
(both micro and macro), pre-emptive microorganisms, and the
inoculum load.

Dr. Vidaver presented slides of field plots showing that
organisms could be confined on crops in a field environment by a
combination of simple biologic and fungicidal procedures. It
would prevent any spread of the organism to surrounding plots of
the same crop. She then presented slides showing that organisms
can be confined to rows of plants within the same field plots.
In the greenhouse, she showed pictorial evidence of contained
plant viruses on individual plants. She also showed contained
pathogenic organisms on single leaves of a plant without
infecting other leaves.

Dr. Vidaver said the bottom line was that organisms can be
confined if reasonable precautions and care are taken to avoid
problems with cross-contamination. Experiments have been taking
place for many years with the most potent plant pathogens and
even these can be dealt with and confined. She added that since
the turn of the century approximately 10 million experiments had
been performed with plant pathogens in the field and in green-
houses which is an enormous history on which to base the proposed
revisions

.

Dr. Fedoroff underlined that the subgroup was working with
biological bases. The purpose of the proposal is to give
guidance to both the investigator and the IBCs who are seeking
guidance on greenhouse containment practices appropriate for use
with recombinant DNA experiments involving plants.

Dr. Fedoroff said there were two containment principles which the
subgroup established: physical containment and biological
containment. Physical containment is normally thought of as
being at four levels. In plant experiments, there are only
closed boxes and open boxes. She said a closed box is just that,
closed. However, a box could be open to differing degrees by the
use of screens or other partial openings. Some of the biological
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containment practices are genetic manipulations or choices of
conditions for the experiment which serve to eliminate or
minimize the possibility of biologically meaningful release of
experimental organisms. She noted that biological containment
practices are in most cases as effective , or more effective, than
the physical containment practices.

Dr. Fedoroff said organisms had been divided for administrative
purposes: those whose use would require only notification of the
IBC , and those requiring prior review and approval. She noted
that the classification of these was summarized in tab 1292.
Also, the open box containment was appropriate for essentially
all experiments involving plants, plant-associated micro-
organisms, and plant-associated small animals including nema-
todes. However, "exotic microorganisms" which are defined as
those that do not exist in this country and are clearly serious
pathogens in their countries of origin would be contained in a
closed box.

Dr. Fedoroff said a containment system was set up along the lines
of the biosafety levels for microorganisms but that the suffix
"P" would be used to connote plants. Therefore, there would be
BLl-P , BL2-P, BL3-P, and BL4-P levels of containment.

BL1-P containment would be for experiments in which the plants
were non-exotic, innocuous to the ecosystems outside, and where
small animals are not involved or can be controlled. BL2-P would
have screens added over the windows to protect not only the
outside from the inside but also the inside from the outside and
is relevant when insect vectors are involved. BL3-P and BL4-P are
both closed boxes with the difference being in the stringency of
filtration of what goes in and out of the facility and how well
it is isolated from the surrounding area. Dr. Fedoroff noted
that she was unclear as to whether the BL4-P was necessary for
any organism but that a short list of organisms requiring this
level of containment does exist.

As far as biological containment principles. Dr. Fedoroff noted
that these were different procedures to limit dissemination of
plants, the microorganisms associated with them, and the small
animals associated with them. There are some simple procedures
such as covering reproductive structures and collecting seeds,
using male sterile plants, or ensuring no plants that can cross-
fertilize are within the distance that pollen can disperse. Other
procedures may include working with a serious plant pathogen that
is extremely contagious and associated with a plant in the
winter. Microorganisms can be injected and attenuated strains
can be used. A very important biological control is carrying out
experiments in the absence of any vector required for
transmission. Another choice could be to use microorganisms that
have an obligate association with the plant. Furthermore,
microorganisms that are genetically disabled to minimize survival
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outside the test facility or whose natural mode of transmission
requires injury of the target organism in some other way, may
allow an investigator to reassure an IBC that inadvertent release
is unlikely to initiate and propagate infection of organisms
outside the experimental facility.

For macroorganisms, either non-motile or sterile strains could be
used or the experiment could be conducted in the winter. In the
case of nematodes, water collection could be used. Screens or
cages could also be employed.

Dr. Fedoroff said that at this point she would like to open up
the topic for discussion and asked for comments.

Dr. Korwek asked what exactly was a "noxious weed," because he
believed there was to be a reference included for such termin-
ology. Dr. Fedoroff said that it was cited in the original
document, but perhaps this reference may have been omitted. She
said she would ensure that it be included in the final proposal.

Dr. Walters said that tab 1290, paragraph 70, showed only
Biosafety Levels 1 through 3 and questioned whether there should
be a fourth. Dr. Tolin agreed. Dr. Fedoroff noted that this was
a typo and needed to be changed to reflect Biosafety Levels 1

through 4

.

Dr. Fedoroff noted that one of the major comments is that it
would be unnecessary to put up biohazard signs when all the
evidence was that these experiments were perfectly safe. She
said in the original document the suggestion had been to only put
up biohazard signs if certified pathogens were involved in the
experiments. This has even been questioned in the public
responses to the Federal Register notice. Dr. Fedoroff said that
traditionally any experiment involving recombinant DNA had a
requirement for the biohazard sign to be in place. Also, the
subgroup had felt there was no need for a requirement for non-
exotic pathogens and for any experiment done in an open box.

Dr. Richardson said the biosafety guidelines were written
specifically for host-specific animal pathogens and zoonotic
agents. The biohazard warning sign was to serve as an alert as
far as human risk. Therefore, there is no requirement for a
warning sign at Biosafety Level 1. At Biosafety Level 2, the
biohazard warning sign indicates special conditions for entry
into the laboratory. If those were not applicable in the case of
either Appendix Q or Appendix P, there would be no reason to
require a biohazard sign. However, at Biosafety Levels 3 and 4

the sign would become universal at all points of entry.

Dr. Fedoroff asked Dr. Gartland for guidance as to how this could
be handled and whether it was necessary to incorporate such
statements as part of a motion when a motion is made to either
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approve or disapprove the proposed NIH Guidelines. Dr. Gartland
said he believed the process used in the morning session in
discussing animals would be a proper one to be followed in this
case. Dr. Fedoroff then said she would add notations that
biohazard signs are only required at BL3-P and BL4-P in any
motion that would ensue.

Dr. Davis asked why there was a concern about introducing potent
vertebrate toxins into plants. Dr. Fedoroff replied that there
would really be little concern with such an experiment unless it
could spread by normal genetic means to food crops. Further, if
there was a biological control in place such as doing the experi-
ment in the wintertime, there was no need to use a closed box to
perform such an experiment.

Dr. Pramer said the subgroup had sought ways of containing
plants, and associated microbes, and insects in order to minimize
possible detrimental effects to organisms or ecosystems outside
the facility. It was done with sufficient breadth and
flexibility to assure that research could be conducted and
conducted safely. The proposal is effective in this regard.

Dr. Fedoroff said she wanted to address some specific issues that
had been brought up in correspondence relating to the proposed
amendments to the NIH Guidelines. She said one of the statements
made is:

"Because the Guidelines apply to a very wide
range of organisms and experimental designs,
not every circumstance can be anticipated
and a thoughtful evaluation must be made of
the biological and ecological properties of
the organisms involved in a given
experiment.

"

She said this applies as much to selecting more stringent con-
ditions as relaxing them where necessary. Each experiment must
be looked at to ensure correct categorization of biosafety levels
required based upon the local geographic area, the season, poss-
ible vectors of transmission, et cetera.

Dr. Fedoroff noted that there was a suggestion that the term
"insect" be replaced by the term "Arthropod" throughout the
document, and she felt this was perfectly reasonable.
Dr. Walters asked for clarification of this. Dr. Richardson
explained that all insects are Arthropods, but not all Arthropods
are insects. "Arthropod" is a more appropriate term for the
group of organisms which may be involved in physical trans-
mission. Dr. Pirone added that it would also include mites,
which are arachnids rather than insects.
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Dr. Gottesman said she felt it would be good to go through the
same type of exercise with the plants as was done with the
animals. This is to analyze what is actually being done by the
proposal in relation to what currently exists in the NIH Guide-
lines. She said her interpretation was that since pathogens for
plants are not normally pathogens for humans or animals, essen-
tially anything with whole plants, if less than two-thirds of the
eukaryotic viral genome were being introduced was to be performed
at BL1 . The rest would require review and approval by the IBC
and would fall under the Section III-B category of the NIH
Guidelines

.

Dr. Fedoroff said that was her interpretation, but there was no
provision in the NIH Guidelines for working in an open green-
house. Dr. Gottesman said the issue was really that a green-
house was not defined in the original NIH Guidelines. Appendix P,
paragraphs 72 through 161, provides a description of greenhouses,
how to work with them, and what practices are appropriate. This
would be new information.

Dr. Gottesman said there were three things that had been done
essentially. Paragraph 68 states that whole plants regenerated
from cells in tissue culture, but still in axenic cultures,
should remain exempt. If tissue culture is exempt, what would
happen if a plantlet were regenerated from it? It previously was
exempt in tissue culture. Dr. Tolin said this was merely a
clarification, and it is just differentiated tissue.

Dr. Gottesman said that a hierarchy of risk had been set up to
place experiments in the Sections III-B and III-C categories of
the NIH Guidelines requiring IBC notification and review and
approval, and this was a change in the NIH Guidelines.
Dr. Fedoroff said this would also act to give guidance to IBCs,
and would clarify that experiments with exotic pathogens would
require prior approval by the IBCs. Also, it allowed IBCs to
reclassify experiments for containment requirements based on
biological controls that are inherent on an experiment-by-
experiment basis.

Dr. Gottesman said she felt uncomfortable that some experiments
could be performed at a given containment level without first
being approved by the IBC but merely by notifying the IBC that
the experiment was being done at that level. In the past with
animal pathogens, approval of containment must first be looked at
by the IBC. Dr. Tolin replied that currently with any experiment
where only notification of the IBC is required that the IBC is
still responsible to review the proposals. This can be done
after initiation of the experiment. Based upon the biology and
prior experience, the experiment could be stopped and containment
raised.
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Dr. Gottesman asked for clarification of the term "potent" in
paragraph 48a of tab 1290 and asked whether this was meant to be
a change from existing NIH Guidelines. Dr. Fedoroff replied that
the only changes made to the paragraph were to insert specifica-
tion of greenhouse conditions for plants containing genes for
potent vertebrate toxins. Dr. Gottesman said the use of the word
"potent" was still unclear and could provide problems in the
future. Dr. Fedoroff asked Dr. Gartland to clarify the wording
to reflect the conclusions of the plant subgroup. Dr. Gartland
said that a cross-reference could be added to Section III-A-1 of
the NIH Guidelines.

Dr. Davis said he had suggestions for page 7, paragraph 4, of tab
1290. He said just because something can spread does not assume
that any harm will take place. He offered the following
substitute wording for the second sentence of paragraph 4:

"Biosafety Level 1 for plants (BL1-P) is
designed to provide a moderate level of
containment for specific recombinant DNA
research involving plants and is recommended
for experiments for which there is convincing
biological evidence that precludes the
possibility of survival, transfer, or
dissemination of the recombinant DNA
molecules into the environment, or for which
there is no recognizable and predictable risk
to the environment in the event of accidental
release .

"

Dr. Fedoroff said this would be appropriate.

Dr. Davis said he also had a suggestion to clarify and change
paragraph 5 on page 8 of tab 1290. The second sentence uses the
word "minimizes." This would denote using maximum levels of
containment for all experiments. He suggested the second
sentence be amended to read:

"Such facilities and procedures, through
providing a modified and protected
environment for propagation of plants and of
microorganisms associated with the plants,
also provide a degree of containment that
adequately controls the potential for release
of biologically viable plants, plant parts,
and microorganisms associated with them."

Dr. Fedoroff agreed the substitution would enhance the meaning of
the sentence and be what the subgroup had intended.

Dr. Pirone said he thought paragraph 88 on page 26 contained some
inconsistencies referring to the BL1-P practices. The sentence
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in question was:

"It should advise personnel of potential
consequences if practices are not followed
and outline contingency plans in the event
containment loss results in release of
organisms with recognized potential for
serious detrimental impact."

Dr. Pirone said if there was recognized potential for serious
detrimental impact perhaps BL1-P was not the proper containment.
Therefore, the final portion of the sentence should be deleted
following the word "followed" making it read:

"It should advise personnel of potential
consequences if practices are not followed."

Dr. Fedoroff said she agreed with the change, and Dr. Tolin
concurred.

Dr. Pirone said paragraph 98 of tab 1290 had the same wording,
"serious detrimental impact." Perhaps this sentence should be
made to read:

"It should advise personnel of potential
consequences if practices are not followed
and outline contingency plans in the event
containment loss results in release of
organisms .

"

Dr. McGarrity said it may be better to be consistent with the
language in paragraph 88 and end the sentence after the word
"followed." Dr. Pirone said in light of the fact that the
containment level here was higher and at a minimum there would be
screens on the greenhouse, it should contain the wording up to
the word "organisms." Dr. Fedoroff agreed with this.

A third inconsistency was pointed out by Dr. Pirone in paragraph
103a dealing with the same wording, "serious detrimental impact."
Dr. Fedoroff said that 103a was going to be totally eliminated,
and there would be no need to consider amending its text.

Dr. Fedoroff said that there had been a similar suggestion made
by the Industrial Biotechnology Association (IBA) in reference to
paragraph 89. They recommended it to read:

"A record is kept of experiments in progress
in the facility."

Dr. Fedoroff said the IBA pointed out that many times investi-
gators will need to remove soil samples and plant parts from a
greenhouse to a laboratory for characterization. Maintaining a
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log would be burdensome and would be inconsistent with the risk
of experiments at that containment level. She suggested the IBA
language be substituted for paragraph 89 as printed in tab 1290.
Dr. Tolin underlined that this would only be for experiments at
BL1-P

.

Dr. Pirone said he also had found Dr. Tolin' s summary an
excellent aid to understanding the proposed changes in the NIH
Guidelines. He suggested it be made available through some
mechanism to the IBCs.

Dr. Pirone said he was also confused about possible exceptions
for some experiments which may be judged to be at the BL3-P
containment level. When evidence of biological containment
exists, it could be as safely performed at the BL2-P level. He
said he felt this rationale should be more "up front" and
suggested that paragraph 44 be deleted in its entirety, and the
following wording be added to paragraph 46:

"BL3-P or BL2 plus BC containment is
recommended. ..."

Dr. Gottesman said she thought paragraph 44 was still useful to
have in the document. Dr. Pirone agreed saying the suggested
wording could be added to both paragraphs 44 and 46; but he
wanted it in paragraph 46. He felt this would be more consistent
and put the issue up front for both the investigators and the
IBCs. Dr. Tolin said she thought this was the intent of the
working group.

Dr. Richardson pointed out an inconsistency with paragraphs 108
and 114. Paragraph 108 offers no alternative to autoclaving
plant materials at BL2-P, whereas paragraph 114 provides alter-
natives to autoclaving. Dr. Fedoroff asked Dr. Gartland to
assure that these two were consistent.

Dr. Richardson asked if there was scientific justification for
high efficiency particulate air (HEPA) filtration of exhaust air
from the BL3-P facility as is required in paragraph 133a.
Furthermore, in paragraph 160, there were provisions which
required a back-up source of power, meaning an emergency
generator, at BL4-P which would exceed requirements for maximum
containment laboratories working with such hazardous materials as
Lassa fever virus.

Dr. Fedoroff said she felt the whole category of BL4-P was
unnecessary. She felt the requirement for a back-up power source
could and should be eliminated. She added that the requirement
for an autoclave was something that had come up in the original
version of the document and should have been stricken in the
final version. Dr. Fedoroff said that the IBA letter had also
contained some suggestions on changing the wording of the second
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sentence of paragraph 100 to read:

"Decontamination of run-off water is not
necessarily required."

She said she agreed with this and proposed the language be
changed to reflect this. Also, the IBA proposed doing away with
paragraph 91c in its entirety which relates to biological signs
for BL1-P containment. Dr. Fedoroff and Dr. Tolin agreed that
this was an acceptable amendment to the proposal.

Dr. Vidaver said she had an addition to paragraph 106a. She
suggested a sentence be added to say that, "Soil beds are also
acceptable unless propagules of experimental organisms are
readily disseminated through soil." She said there could be some
question about doing such an experiment with the current wording
of 106a. As long as they remained confined, she saw no reason to
have soil beds inside greenhouses. She also said it had been
suggested that in paragraph 50 the beginning of the second
sentence be changed from the wording, "Recognition as to
whether..." to "Determination of whether or not...." Dr.
Fedoroff agreed with both changes.

Dr. Walters asked regarding the last sentence in paragraph 88 on
page 26 whether the "potential consequences" referred to were
ecological consequences or administrative consequences. After
discussion, it was determined to remove the entire last sentence
from paragraph 88.

Dr. Korwek said that there were still some inconsistencies in
paragraphs 100 and 114 referring to the use of autoclaves for
sterilization. Dr. Tolin replied that at BL1-P organisms could
be killed by means other than autoclaving; and it leaves it to
the investigator to determine the best method for inactivating
organisms. Dr. Korwek said in that case the terminology "render-
ing biologically inactive" was redundant. Dr. Pirone said he
felt it was clear without the use of the word "autoclave" that
any means to biologically inactivate an organism was all that was
needed.

Dr. Fedoroff said the original document before translation into
the language of the NIH Guidelines simply said:

"Experimental organisms are rendered
biologically inactive by appropriate method
before disposal."

She asked Dr. Gartland to reword this in paragraphs 100 and 114
to ensure the original intent was clear.

Dr. Morris Levin of the Environmental Protection Agency said he
felt the proposal was well thought out and constructive. He felt
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the references to doing experiments in the winter should be
clarified as to what was meant by "winter" and whether a mild
winter would have an effect on such experimentation. Dr. Pirone
answered that in most cases host plants for pathogens are killed
by the first frost. Therefore, a mild winter would still permit
such experiments to continue. He added that if the host were a
weed perhaps this could be a problem, but he emphasized that once
again knowledge of the biology of the organisms involved is what
is important. Good judgment on the part of investigators is
paramount.

Dr. Fedoroff replied that the responsibility is on the principal
investigator to make sure he knows the biology and is able to
defend it to his IBC. It is the responsibility of the IBC to
evaluate the case presented to it by the investigator.

Dr. Henry Miller from FDA said that most of the FDA suggestions
had been incorporated, but he had two further suggestions. He
said that in paragraph 133a there was a statement that for BL3-P,
"Air supply filters shall be 80-85% average efficiency by the
American Society of Heating, Refrigerating, and Air Conditioning,
Inc. (ASHRAE) standards...." He said he was unfamiliar with
ASHRAE standards and suggested that it should say, "better than
80% efficiency," instead of specifying further parameters. Dr.
Richardson replied by saying there is no air supply standard in
the biosafety guidelines currently in place. Therefore, the
standard for supply air in this proposal exceeds that of the
parent document.

Dr. Miller questioned why, in paragraph 101, nematodes and flying
insects were referred to as "microorganisms." Dr. Fedoroff
replied that apparently it was a typographical error and should
read "macroorganisms."

Dr. John Payne from USDA said there were some changes regarding
footnotes referring to USDA regulations; in particular, changes
to footnote 18 which he would supply to Dr. Gartland for inclu-
sion in the final proposal.

Dr. Vidaver then moved that, "RAC accept the modifications along
with the language in Appendix P plus the pertinent paragraphs in
the sections dealing with plants that we have just discussed and
that these be incorporated into the Guidelines." Dr. Pirone
seconded the motion.

Dr. Walters moved to close debate and his motion was seconded by
Dr. Korwek. The Chair put the motion to close debate to a vote,
and it passed by a vote of 14 in favor, none opposing, and 2

abstentions

.

The Chair then asked for a vote on the main motion. The result
of the vote was 14 in favor, none opposing, and two abstentions.
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Dr. Gottesman noted that paragraphs 6, 7, 8, and 9 in the
containment section of the proposal dealing with animals had been
inadvertently left out of her previous motion. Mr. Mitchell
asked if there was objection to these paragraphs being added to
the motion. There was no objection voiced by the committee.

Dr. Miller said that there may be an oversight in the proposed
Appendix Q. He said that paragraph 196 contained a requirement
for marker sequences in transgenic animals. The current state-
of-the-art did not guarantee that such sequences would be used in
all experiments. The phrase "where practicable" should be
inserted in paragraphs 196, 206, 236, and 278, in order to avoid
an absolute requirement for marker sequences. Dr. Erickson
disagreed and replied that in every case of a transgenic animal
£he inserted gene in effect becomes the marker gene.

Dr. Tolin pointed out that paragraphs 52, 53, and 70 of the
proposal had not been included in any motion and contained
language necessary to make the other proposed changes consistent
with the NIH Guidelines. The Chair asked if there was objection
to the inclusion of these paragraphs in Dr. Vidaver's motion; and
in hearing none, the motion was amended to include those
paragraphs

.

Dr. Musgrave said he had abstained because of the multitude of
changes to the proposal. He asked if possibly the changes that
were discussed could be incorporated in a document by Dr. Gart-
land and brought back to the committee to ensure that it was the
sense of the committee. The Chair said the committee had seemed
substantially aware of the sense of all the changes. If there
were any questions, the members of the working group would be
consulted by Dr. Gartland. Dr. Gartland confirmed that if there
were any questions as to the final wording that he would refer
these matters back to the Working Group.

Dr. Walters noted that RAC members are only temporarily on the
committee, but Dr. Gartland and his staff had provided excellent
support to the committee over the years. He formally thanked Dr.
Gartland and his staff for their excellent support.

IX. FUTURE MEETING DATES (tab 1296).

Mr. Mitchell announced that the next three meetings would be
February 1, June 3, and September 30, 1988. Dr. Gartland said
that the September 30 meeting date had been changed to Monday,
October 3, 1988.

Having concluded the agenda and there being no further business
to be discussed, Mr. Mitchell adjourned the committee at 3:37
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p.m. on September 21, 1987.

I hereby acknowledge that, to the best
of my knowledge, the foregoing Minutes
and Attachments are accurate and
complete.

National Institutes of Health
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activities as indicated in the notice.

Attendance by the public will be limited

to space available.

Mrs. Winifred Lumsden, the

Committee Management Officer,

National Cancer institute. Building 31,

Room 10A06, National Institutes of

Health, Bethesda, Maryland 20892-3100
(301-496-5708) will provide summaries
of the meetings and rosters of members
upon request.

Other information pertaining to the

meetings can be obtained from the

Executive Secretary, Linda M.
Bremerman, National Cancer Institute,

Blair Building, Room 1A07, National
Institutes of Health, Bethesda. Maryland
20892-4200 (301-^27-8630).

Name of Committee: Cancer Control

Science Subcommittee
Date of Meeting: December 8. 1987, 10

a.m.-3 p.m.

Place of Meeting: Building 31, Room 7A-
14, 9000 Rockville Pike, Bethesda,

Maryland 20892-3100

Agenda: Discuss current and future

programs of the Cancer Control

Science Program.

Name of Committee: Prevention

Subcommittee
Date ofMeeting: January 6. 1988, 1 p.m.-

adjournment
Place of Meeting: Building 31,

Conference Room 2, A Wing, 9000
Rockville Pike, Bethesda, Maryland
20892-3100

Agenda: Discuss current and future

programs of the Prevention Program.

Name of Committee: Centers and
Community Oncology Subcommittee

Date of Meeting: January 6. 1988, 7 p.m.-
adjournment.

Place of Meeting: Building 31.

Conference Room 7, C Wing. 9000
Rockville Pike, Bethesda, Maryland
20892-3100

Agenda: Discuss current and future

programs of the Centers and
Community Oncology Program.

Name of Committee: Board of Scientific

Counselors, Division of Cancer
Prevention and Control

Dates of Meeting: January 7-8, 1988. 8:30

a.m.-adjournment
Place of Meeting: Building 31,

Conference Room 10. C Wing, 9000

Rockville Pike. Bethesda. Maryland
20892-3100

Agenda: Review progress of programs
within the Division and review of

concepts being considered for funding.

Dated: November 12. 1937.

Betty
J.
Beveridge.

Committee Management Officer. S!H.

|rR Doc. 87-20768 Filed 11-19-0": 8:15 <iin]

BILLING CODE 4140-C1-M

National Cancer Institute; Meeting

Notice is hereby given to amend the

notice of the Frederick Cancer Research
Facility Advisory Committee which was
published in the Federal Register (52 FR
41327) on October 27, 1987. The meeting
was originally scheduled to commence
at 8 a.m. but will now begin at 8:30 a.m.

on December 8. 1987, Building 3lC,

Conference Room 9, at the National

Institutes of Health, Bethesda, Maryland
20892.

The meeting will be open to the public

on December 8 from 8:30 a.m. to 12 noon
to discuss administrative matters, future

meetings, Ten-Year Plan, Fermentation
Production Plant, and for briefing on
items of interest to NCI and the

Committee, including management
changes, AIDS subcontracts and other

activities, and results of recompetition.

Attendance by the public will be limited

to space available.

In accordance with the provisions set

forth in secs. 552b(c)(4) and 552b(c)(6),

Title 5, U.S.C. and sec. 10(d) of Pub. L.

92-463, the meeting will be closed to the

public on December 8 from 12 noon to

adjournment for discussion of previous

site visits and review/evaluation of

research being conducted by the Basic

Research Program. These discussions

could reveal confidential trade secrets

or commercial property such as

patentable material, and personal

information concerning individuals

associated with the contractor, the

disclosure of which would constitute a

clearly unwarranted invasion of

persona! privacy.

Dated: November 12, 1987.

Betty J.
Beveridge,

Committee Management Officer. NIH.

(FR Doc. 87-26767 Filed 11-19-87: 8:45 am]

BILLING CODE 4140-01-M

Recombinant DNA Advisory
Committee, Human Gene Therapy
Subcommittee; Meeting

Pursuant to Pub. L. 92-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
Human Gene Therapy Subcommittee at

the National Institutes of Health,

Building 3lC. Conference Room 9, 9000
Rockville Pike. Bethesda. Maryland
20892, on December 7, 1987, from
approximately 9:00 a.m. to adjournment
at approximately 5:00 p.m. to review
submission of preclinical data for

information purposes, and to review a

lay summary document. This meeting
will be open to the public. Attendance
by the public will be limited to space
available.

Further information may be obtained
from Dr. William J. Gartland. Executive

Secretary, Recombinant DNA Advisory
Committee Human Gene Therapy
Subcommittee, Office of Recombinant
DNA Activities, 12441 Parklawn Drive,

Suite 58, Rockville, Maryland 20852.

telephone (301) 770-0131.

OMB's "Mandatory Information

Requirements for Federal Assistance
Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained
in the Catalog of Federal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers nofonly
virtually every NIH program but also

essentially every Federal research

program in which DNA recombinant
molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition, NIH could

not be certain that every Federal

program would be included as many
Federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing, NIH invites readers to

direct questions to the information

address above about whether individual

Program listed in the Catalog ofFederal

Domestic Assistance are affected.

Date: November 12. 1987.

Betty J. Beveridge,

Committee Management Officer. NIH.

[FR Doc. 87-26768 Filed 11-19-87: 8:45 am]

BILLING CODE 4140-01-M

Public Health Service

National Toxicology Program;
Completed Short-term Toxicology
Studies on Two Chemicals; Request
for Comments

As part of an effort to inform the

public and allow interested parties to

comment and provide information on
chemicals prior to designing studies for

long-term toxicology and carcinogenesis

studies, the National Toxicology

Program (NTP) will routinely announce
in the Federal Register the list of

chemicals for which short-term

toxicology studies have been completed.

Short-term toxicology studies on the

chemicals Used in this announcement
have been completed and the National

Institute of Environmental Health

Sciences (NIEHS)/National Toxicology

Program (NTP) is in the process of

evaluating the results. A decisison on
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
HUMAN GENE THERAPY SUBCOMMITTEE

MINUTES OF MEETING 1

December 7, 1987

The Human Gene Therapy Subcommittee, Recombinant DNA Advisory Committee, was convened
at 9:10 a.m. on December 7, 1987, at the National Institutes of Health, Building 31 C, Conference

Room 9, 9000 Rockville Pike, Bethesda, Maryland 20892. Dr. LeRoy Walters was Chair. In

accordance with Public Law 92-463, the meeting was open to the public. The following were

present for all or part of the meeting.

Subcommittee members:

Judith Areen

Alexander Capron
James Childress

Charles Epstein

Robert Erickson

The subcommittee roster

Susan Gottesman

Maurice Mahoney
Robert Murray

Robertson Parkman

LeRoy Walters

is attached.

Anne Witherby

William Gartland

(Executive Secretary)

Liaison representatives:

Robert Cook-Deegan, Office of Technology Assessment
Charles McCarthy, National Institutes of Health

Henry Miller, Food and Drug Administration

Ad hoc consultant:

Richard Mulligan, Whitehead Institute for Biomedical Research

National Institutes of Health staff:

W. French Anderson, NHLBI
Stanley Barban, NIAID

Fred Bergmann, NIGMS
Kenneth Cornetta, NHLBI
Ken Culver, NCI
Irene Eckstrand, NIGMS

’The subcommittee is advisory to the Recombinant DNA Advisory Committee, and its

recommendations should not be considered as final or accepted.
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Martin Eglitis, NHLBI
Scott Freeman, NHLBI
Ahron Friedberg, NHLBI
Judith Greenberg, NIGMS
Evelyn Karson, NHLBI
Charles MacKay, OD
Jeanne McLachlin, NHLBI
Robert C. Moen, NHLBI
Becky Lawson, NIAID

Rachel Levinson, OD
Alan Price, NIA

Robert Wieder, NHLBI

Others:

James Barrett

Tim Beardsley, Scientific American

Claudio Bordignon, Memorial Sloan Kettering Cancer Center

Carol Ezzell, Nature

Jeffrey L. Fox
Brad Gordon, Gensia Pharmaceuticals, Inc.

Bernard Greifer, Department of Commerce
Cheryl Martin, Blue Sheet

Lehn Pierre, Whitehead Institute

Richard J. O’Reilly, Memorial Sloan Kettering Cancer Center

Jack W. Reich, Gensia Pharmaceuticals, Inc.

Alan Shipp, Association of American Medical Colleges

Barry Siegel, LA Times
Larry Thompson, Washington Post

James Wiexel, Food and Drug Administration

Jim Wilson, Massachusetts General Hospital

Jane Woodcock, Food and Drug Administration
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Dr. Walters welcomed the new members of the subcommittee, Drs. Epstein, Erickson, and

Parkman and the Ad Hoc Consultant, Dr. Mulligan.

Dr. Walters cited:

1) the proposed letter - Drs. Gorovitz, Motulsky, Grobstein, Rich will be

thanked for their service and asked to be ad hoc .

2) the Howard Temin letter of Dec. 1, read paragraphs 2,3, 4, 5, and 6.

3) the Australian document, p.14, cited 2.9.2 and bottom page, re. ADA and

PNP; p.15 cited 2.9.3; p. 16 cited 2.10; p.18 cited 2.12, paragraph 2, re.

animal experimentation, and paragraph 3.

4) World Medical Association document, p.2, points 3-7; to keep abreast of

the ethical discussion worldwide.

The Anderson Preclinical Data Document

Dr. Anderson stated that they were not ready to submit a formal protocol today, but would

discuss the issues. Members of his group were present with data. He stated that he has been

working with the Food and Drug Administration (FDA) and nothing will be kept confidential.

Dr. Epstein said that the document required great effort. There were three categories of

substantive comments: technical efficacy, technical safety, and therapeutic efficacy. First,

technical efficacy raised three issues: (1) incorporation of genes into target cells, the rate of

which remains low; (2) expression of the gene, which has been low and transient; and (3)

likelihood of transformed genes to take hold.

Second, safety issues received principal consideration. Dr. Epstein believed that it would be

preferable to avoid the use of helper viruses, though more work was required on this issue.

Animal studies currently fail to provide sufficient information about helper viruses. Furthermore,

the relevance of animal models is far from certain; even lower primates may prove to be

inappropriate models for humans. An additional issue of great importance is the balance

between technical efficacy and safety. Most reviewers asked for both; one reviewer stated that

if safe, it might be appropriate to proceed with human subjects, even if it is uncertain that a given

individual can be helped.

Third, therapeutic efficacy has not been established. Some reviewers questioned whether

adenosine deaminase (ADA) deficiency was an appropriate disease to try. Dr. Epstein explained

the consensus view: the treatment method that employs polyethylene glycol-ADA (PEG-ADA)
will be examined more closely before other treatments are attempted. He noted that the long-

term effects of PEG-ADA are unknown, and that PEG-ADA could be used as well as gene
therapy.

Finally, Dr. Epstein stated that the structure of the protocol had been criticized. Because it

contains a tremendous amount of data, the protocol is very difficult to read. He hoped that in
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future edits, it would become easier to read. The structure, according to Dr. Epstein, should
highlight the most important issues, particularly in the Points to Consider section.

Dr. Murray said he had little to add. He noted that the reviewers failed to agree that the protocol

was ready for trial, citing concerns about the transformation of stem cells and PEG-ADA. How
long would human trials be postponed? The in vitro fertilization issue was also important, though
outside of NIH auspices. Finally, the structure of the protocol should include required

information.

Dr. Parkman had six issues to discuss. First, the helper virus was an important safety issue.

Second, regarding technical efficacy, the researchers will have to show expression from totipotent

stem cells for the specific gene being used, i.e. the specific gene and construct.

Third, the PEG-ADA issue requires an update from Dr. Hirshfield: the data are both non-

representative and incomplete. Five of six ADA-severe combined immune deficiency (ADA-SCID)

patients thus were not representative of most ADA-deficient children. Moreover, while there is

improvement in the T-cell function, data do not yet exist that prove T-cells can respond to the

antigen.

Fourth, Dr. Parkman continued, the Cook-Deegan questions on the relevance of antibodies also

remained unanswered-one can find the antibodies, but their relation to, and long-term impact

on, therapy are unknown. Fifth, regarding differentiation, the efficacy of histocompatible donors

is approximately 70%, which gives a selective advantage for engraftment. It is possible to get

engraftment of normal stem cells; drugs appear unneeded to make "space," though this remains

unproven. If a non-histocompatible donor is available, about 70% will get grafts with drugs and

the remaining 30% without drugs. With cytoxan and busulfan, engraftment will approach 100%.

Twenty patients have received engraftment treatments, only one of whom was not discharged

from the hospital. There have been no deaths due to toxicity. The ability to tolerate drugs may
be limited by underlying problems, such as male sterility as a consequence of drug treatment.

Sixth, efficacy must be balanced with safety. Bone marrow transplants are unsafe for some
patients, with a mortality rate of 5-10%. Nonetheless, absolute safety or efficacy will remain

impossible to achieve.

Dr. Mahoney commented on several specific points: (1) if the defect is corrected in T-cells, other

organs may still show pathology, which demonstrates the need for experimental animal models;

(2) there must be a precise definition of when an attempt is labeled a "failure"; (3) neomycin

resistance gene; and (4) initially, repeated attempts and close examination of drug effects will be

required.

Dr. Parkman added that bone marrow has been taken from a six-week old donor. Other organ

systems have not failed in allogeneic transplants. Solely stem cell graftments would probably

require drugs. A three-year old has received successful transplants.

Dr. Childress questioned whether human gene therapy would offer a reasonable chance of

success. He believed that safety and efficacy are not sufficient to justify a trial at this time. He
noted that Dr. Anderson and others were talking about a "last hope" procedure rather than

clinical trial. It appeared unclear what level of evidence was needed for a compassionate use
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protocol. Nonetheless, a trial use could be justified in a last hope case.

Ms. Areen felt that it was time to move forward; the subcommittee should not seek to answer

these questions, which the principal investigator (PI) should address. Additional information may
prove unnecessary. If the questions were different, perhaps reviewers’ responses would be as

well; some reviewers disapproved of a "general protocol." Dr. Parkman’s points revealed a more
complex situation regarding PEG-ADA therapy; the protocol may have to provide greater

discussion of alternative therapies. He noted that both an Institutional Review Board (IRB) and
an Institutional Biosafety Committee (IBC) would have to approve a "real protocol." Perhaps the

subcommittee should approve both a PEG-ADA trial and a human gene therapy protocol.

Dr. Parkman believed that if the patient dies, risk would be irrelevant. The safety issue arises

exclusively if drugs are used. The subcommittee then took a coffee break.

After the coffee break, Dr. Walters asked if the subcommittee could agree on a set of issues

considered important and identify data that could help to resolve outstanding questions. Mr.

Capron, Drs. Gartland, and McCarthy agreed that they could develop a report and publish it in

the Guide for Grants and Controls.

Dr. Cook-Deegan asked whether the subcommittee needed to consider a totally new vector

system. While these issues required discussion, conflict between the subcommittee’s time frame

and "compassionate use" was growing. Perhaps the development of guidelines would be a

useful step.

Dr. Epstein felt that they were really discussing a ‘decision tree", which would offer a more flexible

approach. Specific answers to questions on safety, risks and alternatives were required. Ms.

Areen believed that it may prove difficult to identify patients in the "last hope" category. Dr.

Parkman stated that the fourth part is the actual protocol.

Dr. Miller believed that "compassionate use" was an inappropriate expression. He had a great

deal of experience at Institutional Review Boards and the Food and Drug Administration, for

example with AZT, IL-2, and cardiac transplants.

Dr. Gottesman noted that lists were being developed, though an absolute hierarchy could not

be made. Regarding safety issues, it was unclear that all questions are either short term or long

term. She asked: (1) whether some issues extend beyond the patient; (2) what information is

available on safety issues and, if so, whether it is theoretical or hard data. Furthermore, the

subcommittee has not addressed packaging systems and whether alternatives existed without

packaging systems. Regarding efficacy issues, animal models might answer certain questions,

but she questioned whether they are feasible. Perhaps, in certain situations, data must come
exclusively from human studies.

Dr. Mulligan turned the discussion to different vector systems. Chemical methods of transfection,

such as through protoplast electroporation, remain inefficient; lipofection, with an artificial

membrane, works well in the short term. In addition, the retrovirus-infection method raises certain

questions: (1 )
what target cell will be chosen; (2) because the cell must have a renewal capacity,

it may not be necessary to infect totipotent cells; (3) what Dr. Anderson will infect; and (4)

whether evidence exists to prove that the cells are replicating.
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Dr. Anderson responded that he has no evidence from monkeys that he entered totipotent cells.

From mouse and sheep data, there are several arguments for totipotent cel! infection: (1) new
dextran culture data exists on bone marrow from a patient; (2) he has repeated sheep studies

in rhesus monkeys, about six weeks ago. Regarding selective advantage, in most cases there

has to be some space. It is unclear whether this is a selective advantage of donor cells or just

filling up space. It is also unclear whether target cells exist in ADA marrow. The pool size may
be inadequate to fix this.

Dr. Mulligan stated that a 0.5% expression level is very low. Dr. Parkman said that the number
of totipotent cells is 1 in 10

5
. Regarding safety issues in the packaging functions, a safe line,

PA31 7, will be available that will not transfer helper virus. Dr. Anderson will be able to use the

Mulligan cell line. Dr. Gottesman said that the helper virus safety issue can be avoided by the

next generation of cell lines.

Dr. Mulligan asked about viral integration.

Dr. Anderson believed that individuals face no dangers from the helper virus. He is conducting

an additional study on this subject. Dr. Mulligan asked if insertion next to an oncogene might

lead to activation. Dr. Gottesman answered that these are very low probability events.

Dr. Mulligan turned the discussion to vectors, citing Dr. Temin on the inactivation of transcription.

He believed that Dr. Anderson’s vector could activate something.

Two safety issues arose: (1) helper virus; (2) after a cell is infected, whether a sequence could

be mobilized and transferred and, if so, whether this would matter.

Dr. Mulligan said that it might be possible to develop a mouse model for ADA. There was,

however, no evidence of whether it could work. Dr. Anderson agreed that no one could know
if it would work. Nonetheless, he could learn if a patient could be helped.

Dr. Mulligan asked if experiments would continue if the first two are failures. Dr. Anderson said

he changed the request to a "last hope protocol," and desired to get the review process started.

Dr. Mulligan asked if fixable cells are available. Dr. Anderson believed that such cells exist, but

are inhibited from dividing. Dr. O’Reilly offered some data on in vitro studies-frequency of gene

transfer and expression using the Anderson vector looking for new resistance and ADA
expression. Dr. Anderson said his studies have been unable to detect a replicating cycle for the

helper virus.

Mr. Capron returned to the document, stating that two paths are possible: (1) design of standard

type of protocol, or (2) compassionate use.

Dr. Mulligan stated that Dr. Anderson wished to treat only two patients, which apparently has not

changed. Dr. Parkman pointed out that if the patient population is too restricted, the protocol

will have less efficacy, and safety issues will remain obscure. Moreover, reviewers read the

protocol as a front line alternative, although it now appears to concern only certain patients. Dr.

Epstein felt that a continuum existed between a major clinical trial and compassionate use.
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Dr. Gottesman said she was uncertain whether the subcommittee needed to ask people again;

the subcommittee was considering the worst case situation.

Dr. O’Reilly said that the bone marrow transplants were first tried on diseases fatal in the first

year. Over the last twenty years, bone marrow transplants had progressively been prescribed

for different diseases.

Dr. Walters proposed that a statement should be drafted. Dr. Anderson stated that the Preclinical

Data Document (PDD) does not have to be repeated. Ms. Areen said that the ground rules need

not be changed.

Dr. Parkman turned to the revision of the Points To Consider . Ms. Witherby stated that the Points

to Consider will be reviewed on a yearly basis. Mr. Capron suggested that nothing formal should

be done.

Dr. Walters suggested that closure be sought on the safety, efficacy, and alternative therapies

questions. Dr. Anderson argued that closure is not possible, and that he will submit a limited

clinical protocol. Dr. Epstein stated that the minutes of the meeting can reflect this in the

summary.

Dr. Parkman commented that the Points to Consider can be answered differently. Dr. Erickson

cited the Hirschfield letter, middle paragraph, p.3. The subcommittee then adjourned for lunch.

Following lunch, Mr. Capron spoke of the danger of exploitation associated with "last hope
cases." First, premature submission could occur, that is, when the likelihood of benefit is very

small. Second, the potential for harm remains great, even if the benefits to others should appear.

Dr. Anderson asked what the view of the Food and Drug Administration (FDA) regarding a small

test would be, should the NIH subcommittee approve one. Dr. Miller answered that the FDA
makes no distinction between large clinical trials and small tests. He would later provide FDA
comments to the subcommittee; FDA had no fundamental objections.

Information Document

Ms. Witherby said she and Dr. Walters would continue to edit the information document. She
asked members of the subcommittee for comments, particularly regarding the scientific portions.

Dr. Walters requested that the comments be received by December 21, 1987. Dr. Parkman
commented that the document is quite good.

Ms. Witherby requested suggestions for where to distribute copies of the completed document.

Issues for Future Meetings

Dr. Cook-Deegan stated that Dr. Mulligan will report on "Gene Transfer and Gene Therapy" at the

UCLA meeting. A short presentation on vaccine development and approval would be useful.

Dr. Parkman requested discussion of tissue specificity and receptor sites.
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Dr. Walters suggested discussion of homologous recombination.

Ms. Witherby suggested that the members of the subcommittee take an additional look at the

Points to Consider document. Dr. Anderson added that he will incorporate revisions into the

protocol as it is prepared for an Institutional Review Board. Dr. Anderson and Mr. Capron both

desired further information on the privacy issue, which Dr. Anderson agreed to provide.

The next meeting will address the Points to Consider document.

Future Meeting Date

The subcommittee decided to meet March 28, 1 988, rather than April 4, 1 988.

Dr. Walters adjourned the subcommittee meeting.

Respectfully submitted,

I hereby certify that, to the best of my knowledge,

the foregoing Minutes and Attachments are accurate

and complete.

Chair

Human Gene Therapy Subcommittee
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Advisory
Committee; Meeting

Pursuant to Pub. L. 92^163, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health,
Building 31C, Conference Room 10, 9000
Rockville Pike, Bethesda, Maryland
20892, on February 1, 1988, from
approximately 9 a.m. to adjournment at

approximately 5 p.m. This meeting will

be open to the public to discuss:

Amendment of Guidelines,

Proposed major action.

Other matters to be considered by the

Committee.
Attendance by the public will be

limited to space available. Members of

the public wishing to speak at the

meeting may be given such an
opportunity at the discretion of the

Chair.

Dr. William J. Gartland, Executive

Secretary, Recombinant DNA Advisory
Committee, National Institutes of

Health. 12441 Parklawn Drive, Suite 58,

Rockville, Maryland 20852, telephone

(301) 770-0131, will provide materials to

be discussed at the meeting, rosters of

committee members, and substantive

program information. A summary of the

meeting will be available at a later date.

OMB’s "Mandatory Information

Requirements for Federal Assistance Program
Announcements" (45 FR 39592) requires a

statement concerning the official government
programs contained in the Catalog ofFederal
Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance
of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every Federal

research program in which DNA recombinant
molecule techniques could be used, it has
been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every Federal
program would be included as many Federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: December 14, 1987.

Betty J. Beveridge,

Committee Management Officer, National
Institutes ofHealth.

(FR Doc. 87-29465 Filed 12-22-87; 8:45 am]

BILLING COOE 4140-01-41

Recombinant DNA Research;
Proposed Action Under Guidelines

agency: National Institutes of Health,

PHS, DHHS.
ACTION: Notice of proposed action under
NIH Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets forth a

proposed action to be taken under the

National Institutes of Health (NIH)

Guidelines for Research Involving

Recombinant DNA Molecules.

Interested parties are invited to submit
comments concerning this proposal. This

proposal will be considered by the

Recombinant DNA Advisory Committee
(RAC] at its meeting on February 1,

1988. After consideration of this

proposal and comments by the RAC, the

Director of the National Institutes of

Health will issue a decision on this

proposal in accord with the NIH
Guidelines.

DATES: Comments received by January
19, 1988, will be reproduced and
distributed to the RAC for consideration

at its February 1, 1988, meeting.

ADDRESS: Written comments and
recommendations should be submitted

to the Director, Office of Recombinant
DNA Activities, 12441 Parklawn Drive,

Room 58, Rockville, MD 20852. All

comments received in timely response to

this notice will be considered and will

be available for public inspection in the

above office on weekdays between the

hours of 8:30 a.m. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:
Background documentation and

additional information can be obtained

from the Office of Recombinant DNA
Activities, 12441 Parklawn Drive, Room
58. Rockville. Maryland 20852. (301) 770-

0131.

SUPPLEMENTARY INFORMATION: The NIH
will consider the following action under

the NIH Guidelines for Research

Involving Recombinant DNA Molecules:

Large-Scale Production Involving

Cephalosporium Acremonium Strain

LLJ4-79-6

In a letter dated December 4, 1987, Dr.

Mark A. Fogelsong of Eli Lilly and
Company, Indianapolis, Indiana,

requests approval to conduct large-scale

experiments and production involving

Cephalosporium acremonium strain

LU4-79-6 under less than Biosafety

Level 1—Large Scale (BLl-LS)

conditions. Information on C.

acremonium and construction of strain

LU4-79-6 are provided in the

submission.

OMB's “Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government

programs contained in the Catalog ofFederal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every Federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition. NIH
could not be certain that every Federal

program would be included as many Federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieuof the

individual program listing. NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog ofFederal

Domestic Assistance are affected.

Dated: December 17, 1987.

James C. Hill,

Acting Director, National Institute ofAllergy

and Infectious Diseases.

(FR Doc. 87-29466 Filed 12-22-87; 8:45 am]

BILLING CODE 4140-01-M
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The entire nr\“*2hg is open to the

public. The Coordinating Committee is

meeting to define the priorities,

activities, and needs of the participating

groups in the National Cholesterol

Education Program. Attendance by the

public will be limited to space available.

For the agenda, list of participants,

and meeting summary, contact: Dr.

James I. Cleeman. Coordinator. National
Cholesterol Education Program. Office

of Prevention. Education, and Control.

National Heart. Lung, and Blood
Institute. National Institutes of Health.

C-200. Bethesda. Maryland 20892. (301)

496-0554.

Dated: January 7. ’963.

James 8. Wyngaarden.

Director. A IH.

(FR Doc. 83-579 Filed 1-12-36: 8:45 am]

SILLING COOE 4140-01-M

National Institute of Environmental
Health Sciences; Amended Notice of

Meeting

Notice is hereby giver, of a change in

the meeting of the Board of Scientific

Counselors. National Institute of

Environmental Health Sciences. January
19-20. 1938. which was published ir. the

Federal Register on Monday. December
7. 1937 (52 FR 46420).

The entire meeting was previously

scheduled to be open to the public. The
meeting will now be closed on January
20 for approximately one hour beginning

at 8:20 a.m., and on January 20 for

approximately two hours beginning at 12
noon, in accordance with the provisions

set forth in section 552b(c)(5) of Title 5

U.S.C. The closed portion involves the

consideration of personnel
qualifications and performance, the

competence of individudal investigators,

and similar items, the disclosure of

which would constitute a clearly

unwarranted invasion of personal
privacy.

Dated: January 7. 1S38.

Betty
J. Beveridge,

Committee Management Officer. S1H.

[FR Doc. 88-5e0 Filed 1-12-88: 8:43 ar.J

BIUJNG CCOE 4140-01-M

Recombinant DNA Advisory
Committee; Cancellation of Meeting

Notice is hereby given of the

cancellation of the meeting of the

Recombinant DNA Advisory Committee,
February 1. 1988. National Institutes of

Health. Bethesda. Maryland, which was
published in the Federal Register on
December 23. 1987 (52 FR 46660).

The meeting was cancelled due to

lack of a sufficient number of agenda

items.

Dated: January 7. 1983.

Bclty J.
Beveridge

Committee Management Officer. SHI.

[FR Doc. 83-581 Filed 1-12-38: 8:45 am]

BILLING CCOE 4140-01-M

Recombinant DNA Advisory
Committee, Working Group on
International Projects; Meeting

Pursuant to Pub. L 92-463. notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
Working Group on International

Projects at the National Institutes of

Health. Building 3lC. Conference Room
10. 9000 Rockville Pike. Bethesda.

Maryland 20892, on February 1. 1988.

from approximately 9:00 a.m. to

adjournment at approximately 5:00 p.m.

to discuss applicability of NIH
Guidelines to projects carried out

abroad. This meeting will be open to the

public Attendance by the public will be

limited to space available.

Further information may be obtained

from Dr. William
J.
Cartland. Executive

Secretary, Recombinant DNA Advisory
Committee Working Croup on
International Projects. Office of

Recombinant DNA Activities. 12441

Parklawn Drive. Suite 58. Rockville.

Maryland 20852. telephone (301) 770-

0131.

OMB's "Mandatory Information

Requirements for Federal Assistance

Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Cctalog of Federal Domestic
Assistance. Normally NTH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every Federal research

program in which DNA recombinant
molecule techniques could be used, it

has beer, determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition. NIH could
not be certain that every Federal

program would be included as many
Federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing. NIH invites readers to

direct questions to the information

address above about whether individual

Programs listed in the Catalog of

Federal Domestic Assistance are

affected.

D.ite: January 7. 1980.

Betty J. Beveridge.

Committee Management Officer. S1H.

|FR Doc. 88-582 Filed 1-12-88: 8:45 am)

BILLING CODE 4140-01-M

Public Health Service

National Committee on Vital and
Health Statistics Subcommittee;
Meeting

Pursuant to the Federal Advisory Act
(Pub. L. 92—463), notice is hereby given

that the National Committee on Vital

and Health Statistics (NCVHS) !

Subcommittee on Long Term Care
Statistics established pursuant to 42

U.S.C. 242k. section 306(k)(2) of the

Public Health Service Act. as amended,
will meet on.Tuesday. January 19. 1988.

from 2:00 p.m. to 5:00 p.m. and
Wednesday. January 20. 1988. from 9:00

a.m. to 4:00 p.m. in Room 337A of the

Hubert H. Humphrey Building. 200

Independence Avenue SW„
Washington. DC 2C201.

The Subcommittee will conduct a

review of functional assessment
approaches, and will consider a nursing

service classification and availability of

Long-Term Care Data Sets.

Further information regarding the

Subcommittee may be obtained by
contacting Richard Havlik. National

Center for Health Statistics. Room 2-12.

Center Building. 3700 East-West
Highway. Hyattsville. Maryland 20782.

telephone (301) 436-7050.

Dated: December 17. 1S37.

Manning Feinleib.

Director. National Centerfor Health

Statistics.

JFR Dec. 88-524 Filed 1-12-88; 8:45 am|

BILUNG CODE 4160-17-M

National Committee on Vital and
Health Statistics; Meeting

Pursuant to the Federal Advisory Act

(Pub. L. 92-463), notice is hereby given

that the National Committee on Vital

and Health Statistics (NCVHS)
established pursuant to 42 U.S.C. 242k.

section 306(k)(2) of the Public Health

Service Ardt, as amended, will convene

on Wednesday, February 3.1,1988 from

1:00 p.m. to 5:00 p.m.. Thursday,

February 4, 1988 from 9:00 aim. to 5:00

p.m.. and Friday, February 5. 1988 from

9:00 a.m. to 1:30 p.m. in Room 703A of

the Hubert H. Humphrey Building. 200

Independence Avenue SW.,
Washington, DC 20201.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON INTERNATIONAL PROJECTS

MINUTES OF MEETING1

FEBRUARY 1, 1988

The Working Group on International Projects, Recanbinant ENA Advisory Committee,
was convened at 9:00 a.m. on February 1, 1988, at the National Institutes of
Health, Building 31C, Conference Roam 10, 9000 Rockville Pike, Bethesda, Maryland
20892. Dr. Mitchell Cohen was Chair. In accordance with Public Law 92-493,
the meeting was open to the public. The following were present for all or
part of the meeting.

Working Group members :

Don Bert Clewell
Mitchell Cohen
Susan Gottesman
Edward Korwek

Robert Lanman William J. Gartland
Gerard McGarrity (Executive Secretary)
Monica Riley
Anne Vidaver

The working group roster is attached (Attachment I).

Other National Institutes of Health staff:

Robin Atkiss, NCI
Becky Lawson, NIAID

Others :

Carter Blakey, Federation of American Societies for Experimental Biology
Charles Eby, Hill and Knowlton
A. S. Lubiniecki, Genentech, Inc.
Charles Marwick, Journal of the American Medical Association
Fran Pollner, Medical World News
Reginald Rein, McGraw-Hill World News
Janet Shoemaker, American Society for Microbiology
Edwin Shykind. Department of Carmerce
Lisa White, Blue Sheet

1The working group is advisory to the Recanbinant ENA Advisory Committee,
and its recommendations should not be considered as final or accepted.
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Dr. Cohen called the meeting to order at 9 a.m. He cited the proposal of the
Foundation on Economic Trends and Mr. Jeremy Rifkin to amend Section I-C of the
National Institutes of Health (NIH) Guidelines for Research Involving Recombinant
ENA Molecules regarding research projects conducted abroad (Attachment II).

The Recombinant DNA Advisory Committee (RAC) considered the proposal at its
meeting on September 21, 1987, and recommended establishment of a working group
to consider further issues associated with projects conducted outside of the
United States. Dr. Cohen said that there was general dissatisfaction with the
proposed amendment at the RAC meeting.

Dr. Gartland then reviewed the current applicability of Section I-C of the
NIH Guidelines. Mr. Lanman cited the words "projects" and "supported by NIH
finds" in Section I-C. He stated that the field trial of a recombinant rabies
vaccine in Argentina was separable from NIH support for the portion of the
project carried out in the U.S.; the field trial in Argentina was not supported
by NIH.

Dr. Gottesman said that the first issue is whether the working group is
comfortable with the position the NIH has taken on the field trial in Argentina.
Dr. Korwek said that this is a very difficult problem, and he is in happy about
attempting to apply U.S. rules in foreign countries. He said that there may
be ways to circumvent any proposed language crafted by the working group.

Dr. Riley raised the issue of countries that have not adopted their own
guidelines. Dr. Gottesman said that the issue concerns activities that may be
viewed as an extension of an NIH project. She also noted that the concern is
about release into the environment of recombinant organisms.

Dr. Clewe11 then proposed the following sentence:

"In situations where the NIH nay not be directly finding the testing
abroad of products developed using NIH monies (e.g., vaccines, drugs,
insecticides, etc.), formal approval by the ministry of health
(or equivalent) of the involved cointry is required. Such countries
should require compliance with the NIH Guidelines or a set of
equivalent guidelines."

Dr. Gottesman was not sure about requiring formal approval by the ministry of
health. Er. Riley liked the idea of bringing projects bo the attention of local
authorities.

Mr. Lanman said that the key issue is "support;" NIH has no authority if there
is no NIH support for a project. Regarding Er. Clewell's proposal, Mr. Lannan
raised the scenario of a university that sells the rights to a product to a
company; the product is now fairly far removed from NIH support. He suggested
focusing on institutions that receive NIH support for recombinant ENA research.
The NIH Guidelines could be made to apply bo all reccmbinanb DNA research
conducted at the institution.
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Dr. Cohen raised a concern about situations in vhich a principal investigator
is a collaborator in a project conducted abroad. Dr. Shykind of the Department
of Commerce said that there would have to be a cut off time at sore point in
the progress of a project. Dr. Cchen stated that a board determines if the
level of informed consent is adequate in international projects conducted by
the Centers for Disease Control.

Dr. Cohen suggested that researchers could notify NIH of preposed international
research. Dr. Gottesman questioned vhether this would be just for certain
classes of research. Dr. Vidaver questioned what NIH would do with the informa-
tion. Dr. Korwek raised the issue of when does NIH support begin and end.

Dr. Gartland stated he could discern at least four levels of activity at the
international level: (1) exchange of research materials when there is no intent
to collaborate, (2) exchange of research materials with an intent to collaborate
but NIH funds are not expended in the foreign country, (3) exchange of research
materials with intent to collaborate and expenditure cf NIH finds in the foreign
country, and (4) award of an NIH grant or contract to an institution in a foreign
country. The third and fourth cases are clearly already covered by the NIH
Guidelines.

Dr. Clewell suggested focusing on "release" experiments; Dr. Vidaver suggested
focusing on "first release" experiments. Mr. Lanman raised the issue of vhich
institution would be the responsible institution.

Dr. Cohen expressed concerns about attempting to extend the NIH Guidelines to
foreign countries; perhaps there could be a statement that foreign governments
should be notified regarding field trials.

Dr. Gartland questioned how any such proposal would affect private companies
which voluntarily comply with NIH Guidelines. Dr. Vidaver suggested that there
should be a notification requirement.

After further discussion and drafting of language, the working group voted 7 in

favor, none opposed, and no abstentions to publish for comment the following
proposed revision of the third paragraph of Section I-C of the NIH Guidelines:

"The NIH Guidelines are also applicable: (1) to projects done abroad
if they are supported by NIH finds or (2) to research done abroad if it

involves deliberate release into the environment or testing in humans of

materials containing recombinant ENA developed with NIH finds and the
research is a direct extension of the development process. If the host
country, however, has established rules for the conduct of recombinant
DNA projects then a written assurance of compliance with those rules may
be submitted to NIH in lieu of compliance with the NIH Guidelines.

Alternatively, if the host country does not have such rules, written
acceptance by an appropriate government office of the host country is

necessary in lieu of compliance with the NIH Guidelines. The NIH
reserves the right to withhold funding if the safety practices to be

employed abroad are not reasonably consistent with the NIH Guidelines."
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The meeting was adjourned at 1:30 p.m.

/

Cate: '£>

Executive Secretary

- 3-fS-

I hereby acknowledge that, to the best
of my knowledge, the foregoing Minutes
and Attachments are accurate and

Chair
Working Group on International Projects
Reccmbinant DN^ Advisory Committee
National Institutes of Health
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WORKING GROUP ON INTERNATIONAL PROJECTS

CHAIR

COHEN, Mitchell L., M.D.
Assistant Director for Medical Science
Division of Bacterial Diseases
Center for Infectious Diseases
Centers for Disease Control
Atlanta, Georgia 30333

404 639-3683

CLEWELL, Don Bert, Ph.D.
Professor
Molecular Microbiology Unit - D.R.I.
University of Michigan
300 N. Ingalls Building, 1198 S.E.

Ann Arbor, Michigan 48109-2007
313 763-0117

GOTTESMM, Susan K. , Ph.D.
Senior Investigator
Laboratory of Molecular Biology
National Cancer Institute, 37/4B09
National Institutes of Health
Bethesda, Maryland 20892

301 496-3524

KORWEK, Edward L., Ph.D., J.D.
Attorney at Law-

Hogan and Hartson Law Firm
555 13th Street, N.W.
Washington, D.C. 20004

202 637-5661

LANMAN, Robert B.

NIH Legal Advisor
Office of the General Counsel, DHHS
National Institutes of Health, 31/2B50
Bethesda, Maryland 20892

301 496-4108

[
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MoGARRITY, Gerard J., Ph.D.
President
Coriell Institute for Medical Research
Copewood Street
Camden, New Jersey 08103

609 966-7377

RILEY, Monica, Ph.D.
Professor
Department of Biochemistry
State University of New York

Stony Brook, New York 11794

516 632-8567

VIDAVER, Anne K., Ph.D.
Professor
Department of Plant Pathology
University of Nebraska
Lincoln, Nebraska 68583

402 472-2858

WALTERS, LeRoy, Ph.D.
Director
Center for Bioethics
Kennedy Institute
Georgetown University
Washington, D.C. 20057

202 625-2386

Recombinant DNA Research, Volume 13

67/18 February 1988



EXECUTIVE SECRETARY

GARTLAND, William J., Jr. , Ph.D.
Director
Office of Recombinant DNA Activities
12441 Parklawn Drive, Suite 58

Rockville, Maryland 20852
301 770-0131
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or COUN3CL-.

SANDRA C. HAMILTON

•ONNIC lounsburv

•ILLINOIS AND MAINC ONLT

LAW OFFICES

EDWARD LEE ROGERS
SUITE T-200

1718 P STREET, N. W.

WASHINGTON, D. C. 20036

(202) 387-1600

January 9, 1987

Dr. James B. Wyngaarden
Director
National Institutes of Health
Room 124
5000 Rockville Pike
Bethesda, Maryland 20892

Dr. William Gartland
Director
NIH Office of Recombinant Activities
Building 31, Room 3B10
National Institutes of Health
Bethesda, Maryland 20892

Dear Drs. Wyngaarden and Gartland:

In response to your (Dr. Wyngaarden ' s) letter of December
22, 1986, regarding the Wistar Institute's field testing of the
recombinant rabies vaccine in Argentina, we have serious problems
with your legal ana factual analyses and disagree with your
conclusions

.

Assuming, arcuer.do . the correctness of your interpretation
of Section 1-C of the NIH Guidelines, as set out in your letter
of December 22nd, the facts are not adequate to support the
conclusion that Section 1-C was not violated here.

The letter of December 5, 1986, from Dr. Koprowski, to which
you refer, does not, of itself, provide any assurance that there
was no NIH funding of the Argentina deliberate release. That
letter states, in support of its conclusion that the field
testing "was not supported by NIH funds," only that "[t]he funds
were obtained from two private sources." An obvious question —
not answered on the record — is whether the "two private
sources" obtained their funding or any part thereof used in the
experiment from NIH. Certainly, if NIH funds were used by such
entities to support the Argentina testing, then there has been a
violation of the Guidelines. Follow-up inquiries on this issue
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are essential to determine if there was a violation of the
Guidelines.

You also state that review of the files "of NIH grant
2-R37-A1-097C6-16 . . . verified that neither the grant
application nor progress reports mention field testing in
Argentina." We assume that this is intended to suggest that if
such field testing was not contemplated, field testing was not
part of the "project." However, previous years' grant
applications and progress reports by Wistar for the development
of this vaccine may disclose that field testing was contemplated,
yet your letter fails to deal with them.

Furthermore, a broader inquiry would have disclosed that
such field testing was contemplated. The April 1986 issue of
Research Resources Reporter , an NIK publication, contained a

lengthy article on Wistar's rabies vaccine research which
described the field test later carried out in Azul, Argentina.
That report, then, contradicts the notion that field testing was
not contemplated as a part of the project.

Finally, Wistar's admitted role in providing the vaccine to
FAHG — the vaccine used in the Argentina experiment — developed
through NIH funding (of over $3 million) , compels the conclusion
that, on the facts, the Argentina tests were conducted with NIK
funding. Nothing in the language or underlying policies of the
Guidelines suggests that the NIH funding of a project abroad
within the meaning of Section 1-C excludes in-kind NIH
contributions or grants such as, for example, equipment or
supplies, and here, the vaccine itself.

In the light of the foregoing points, we request that NIH
furthur investigate and reviev; the facts and reconsider its
factual analyses upon which it based its decision that the
Argentina experiment was not supported in whole or part by NIH
funding and that those field tests did not violate the NIK
Guidelines and, after such reconsideration, reverse that
decision

.

Aside from the factual basis for our conclusion above, based
on vou

r

interpretation of Section 1-C, that interpretation is
legally flawed. Its artifically narrowed concept of what
constitutes NIH funding of a project fails to comport with the
definition of federal agency action as used in the National
Environmental Policy Act, applicable regulations, and the
relevant case law. An agency action includes those activities
and their effects which are "reasonably forseeable." 40 C.F.R. §

1508.08. The resulting responsibilities of the agency for a
project "cannot be escaped by disingenuously describing it as

Recombinant DNA Research, Volume 13
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only an amalgamation of unrelated smaller projects." National
Wildlife Fed, v. Appalachian Reg. Com'n. , 677 F.2d 883, 888 (D.C.
Cir. 1981). In short, because field testing was contemplated —
reasonably forseeable — NIH's attempt to disassociate its
funding actions from the resulting field tests flies in the face
of the facts and applicable law.

The NIH is compelled to interpret its Guidelines in accord
with the foregoing NEPA directives and policies: "The Congress .

. . directs that, to the fullest extent possible, . . . the
policies, regulations and public laws of the United States shall
be interpreted and administered in accordance with the policies
set forth in (NEPA] .

" NEPA Section 102(1), 42 U.S.C. § 4332(1).

In the light of the foregoing analyses, we request that NIH
reconsider and reverse its interpretation of Section 1-C of the
Guidelines that led it to conclude that the Argentina experiment
was not supported in whole or part by NIH funding and that those
field tests did not violate the NIH Guidelines.

Your letters of December 9th and 22nd suggest that if we do
not agree with your interpretation of Section 1-C of the NIH
Guidelines, a petition to changes its provisions would be
considered. The Foundation on Economic Trends and Jeremy Rifkin
hereby petition the NIH to change Section 1-C as follows:

Add after the first sentence of the third paragraph the
following sentences:

For the purposes of the preceding sentence, the term
"project" includes any research or development of the
recombinant organism or other product or process in
question, including all such work that is reasonably
forseeable when the NIH support is received. NIH support
includes both money grants and any type of in-kind support,
including research conducted directly by NIH, supplies,
equipment, the use of facilities, and biological research
materials. NIH support has been given where the source of
funds or in-kind support is, directly or indirectly, the
NIH.

In our letters to you of November 25, 1986, and December 4,
1986, we requested your interpretation of the Guidelines on the
Wistar issue promptly. However, because you chose not to
disclose your interpretation of Section 1-C until after you had
made your factual investigation of the matter, we did not receive
that interpretation until after the closing date for the agenda
of the next RAC meeting on February 2, 1987. Accordingly,
because of the urgency of corrective action on your
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interpretation — because it may allow any number of pending
deliberate release experiments to be conducted abroad to escape
compliance with the Guidelines — we request a supplemental
Federal Register Notice on the meeting placing our proposed
amendment on the agenda. As you are aware, there is precedent
for such supplemental notices and additions to a RAC agenda. In
the alternative, we request the scheduling (and notice) of
another RAC meeting within 30 days after February 2, 1986, with
this item on the agenda.

By making these requests for changes to Section 1-C, we are
not waiving our rights to seek other forums for relief from what
we consider to be your arbitrary and capricious interpretation of
that provision in its present form; that interpretation is not
only inconsistent with the spirit and purposes of the Guidelines,
including the other provisions of Section 1-C, as we previously
noted, but also conflicts with applicable federal environmental
law.

Sincerely yours,

Counsel for the
Foundation on Economic
Trends and Jeremy Rifkin
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7054 Federal Register / Vol. 53, No. 43 / Friday, March 4, 1988 / Notices

Dated: February 24. 1983.

James B. Wyngaardea.

Director. National Institutes ofHealth.

[FR Doc. 80-5714 Filed 3-3-80: 8:45 am]

Billing ccce nis-r.-u

Recombinant DNA Advisory
Committee Working Group on
Transgenic Animals; Meeting

Pursuant to Pub. L. 92—463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
Working Group on Transgenic Animals
at the National Institutes of Health,

Building 3lC, Conference Room 9, 9CQ0
Rockville. Pike, Eethesda, Maryland
20692, on March 28, 1988, from
approximately 9:00 a.m. to adjournment
at approximately 5:00 p.m. to review
guidelines for recombinant DNA
experiments involving transgenic

animals. This meeting will be open to

the public. Attendance by the public will

be limited to space available.

Further information may be obtained
from Dr. William J. Gartland, Executive

Secretary, Recombinant DNA Advisory
Committee Working Group or.

Transgenic Animals, Office of

Recombinant DNA Activities, 12441
Parklawn Drive, Suite 58, Rockville.

Maryland 20852. telephone [301) 770-

0131.

OMB's “Mandatory Information
Requirements for Federal Assistance
Program Announcements” (45 FR 39592)
requires a statement concerning the

official government programs contained
in the Catalog ofFederal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of
affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only
virtually every NIH program but also

essentially every Federal research
program in which DNA recombinant
molecule techniques could be used, it

has been determined to be not cost
effective or in the public interest to

attempt to list these programs. Such a
list would likely require several
additional pages. In addition, NIH could
not be certain that every Federal
•program would be included as many
Federal agencies/as well as private
organizations, both national and
international, have elected to follow the
NIH Guidelines. In lieu of the individual
program listing. NIH invites readers to

direct questions to the information
address above about whether individual
programs listed in the Catalog of
Federal Domestic Assistance are
affected.

Date: February 29. 1988.

Betty J.
Beveridge.

Committee Management Officer. NIH.

[FR Doc. 83-4715 Filed 3-3-38: 8:45 am]

BILLING CCCE 414C-01-U

Public Health Service

National Toxicology Program;
Announcement of Completed Short-

Term Toxicology Studies cn Eight

Chemicals; Request fcr Comments

As part of an effort to inform the

public and allow interested parties to

comment and provide information on

chemicals prior to designing studies for

long-term toxicology and carcinogenesis

studies, the National Toxicology

Program (NT?) routinely announces in

the Federal Register the list of chemicals

for which short-term toxicology studies

have been completed.
Short-term toxicology studies on the

chemicals listed in this announcement
have been completed and the National

Institute of Environmental Health

Sciences [NIEHS)/National Toxicology

Program (NTP) is in the process of

evaluating the results. A decision on
whether additional studies are needed,

including long-term toxicology and
carcinogenicity studies, will soon be

made by the NTP. If you have relevant

information (such as current production,

use pattern, exposure levels,

toxicological data) to share with the

NTP on any of these chemicals, please

contact the responsible NT? Scientist

within 30 days of the appearance of this

announcement. Contact may be made by
telephone or mail to: NIEHS/NTP, P.O.

Box 12233, Research Triangle Park,

North Carolina 27709. The information

provided will be considered by the NTP
in determining which chemicals require

additional studies and in designing these

studies.

1. Acetone (67-64-1)—14-day and 90-

day dosed water studies in Fischer 344

rats and B6C3Fi mice. Contact Person:

Dr. Dennis Dietz, telephone 919-541-

2272.

2. t-Butyl alcohol (75-65-0)—90-day

inhalation studies in Fischer 344 rats

and B6C3Fi mice. Contact Person: Dr.

Robert Maronpot, telephone 919-541-

4861.

3. 12-Dichloroethane (107-06-2)—90-

day dosed water studies in Fischer 344,

Sprague Dawley, and Osborne Mendel
rats and B6C3Fi mice and 90-day gavage
studies in Fischer 344 rats. Contact

Person: Dr. Elmer Rauckman. telephone

919-541-7981.

4.

Isobutyl nitrite (542-56-3)—14-day

and 90-day inhalation studies in Fischer

344 rats and B6C3Fi mice. Contact

Person: Dr. Carlton D. Jackson,

telephone 501-541—4553.

5. 3-Methyl-6-methoxy-2-amina-
Jjeryolhiazo/ium chloride .

(NOCAS0884)—14-day and 90-day
dosed feed studies in Fischer 344 rats

and B6C3Fi mice and 14-day gavage
study in male Fischer 344 rats. Contact
Person: Dr. Elmer Rauckman, telephone

919-541-7981.

6. Phenolphthalein (77-09-8)—90-day

dosed feed study in Fischer 344 rats anc

E6C3Fi mice. Contact Person: Dr. Denni
Dietz, telephone 919-541-2272.

7. 1^.4.5-Tetrachlorobenzene (95-94-

3)—14-day and 90-day dosed feed

studies in Fischer 344 rats and B6C3Fi
mice. Contact Person: Dr. Raymond
Yang, telephone 919-541-2947.

8. Tetrahydrofuran (109-99-9)—90-

day inhalation studies in Fisher 344 rats

and B6C3Fi mice. Contact Person:. Dr.

Raj Chhabra. telephone 919-541-3386.

Please submit all comments and
suggestions on chemical(s) by telephone

or by mail to the responsible scientists

(listed above) within 30 days of

publication of this notice. Any
submission received after the above
date will be accepted and utilized if

possible.

Dated: February 26. 1983.

David P. Rail,

Director. Nationcl Toxicology Program.

(FR Doc. 83-4713 Filed 3-3-88: 8:45 am]

BILUNG CODE 4140-01-U

National Toxicology Program;

Availability of Technical Report on
Carcinogenesis Studies of Food Grade

Geranyl; Acetate

The HHS' National Toxicology

Program today announces the

availabilty of the Technical Report

describing the carcinogenesis studies of

geranyl acetate, a colorless liquid

prepared by fractional distillation of

selected essential oils or by acetylation

of geraniol. It is used primarily as a

component of perfumes for creams and

soaps and as a flavoring ingredient.

Carcinogenesis studies of food-grade

geranyl acetate (containing 29%

citronellyl acetate) were conducted by

administering the test chemical in com
oil by gavage to groups of 50 male and

50 female F344/N rats at doses of 0,

1,000 or 2,000 mg/kg body weight and to

groups of 50 male and 50 female B6C3Fi

mice at doses of 0, 500 or 1,000 mg/kg.

Doses were administered five times per

week for 103 weeks.

Under the conditions of these studies,

geranyl acetate was not carcinogenic for

F344/N rats or B6C3Fi mice of either

sex; however, the reduced survival
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
WORKING GROUP ON TRANSGENIC ANIMALS

MINUTES OF MEETING 1

MARCH 28, 1988

The Working Group on Transgenic Animals, Recanbinant ENA Advisory Canmittee,
was convened at 9:00 a.m. on March 28, 1988, at the National Institutes of

Health, Building 31, Conference Roan 9, 9000 Rockville Pike, Bethesda, Maryland
20892. Dr. Mitchell Cohen was Chair. In accordance with Public Law 92-463,
the meeting was ooen to the public. The following were present for all or
part of the meeting.

Working Group members :

Ronald Luftig
Robert McKinney
Paul Neiman
Fred Rapp

Mitchell Cohen
Susan Gottesman
A. Lynn Harding
C. Max Lang

William J. Gartland
(Executive Secretary)

The working group roster is attached.

Other National Institutes of Health staff:

Becky Lawson, NIAID
Dinah Singer, NCE

Others :

Carter Blakey, Federation of American Societies for Experimental Biology
Alan R. Goldhaimer, Industrial Biotechnology Association
Daniel D. Jones, Department of Agriculture
Ann Rose, Bionet ics Research, Inc.

Ilga Semeiks, Blue Sheet
George P. Shibley, Department of Agriculture
William Szkrybalo, Pharmaceutical Manufacturers Association
Allan Shipp, Association of American Medical Colleges
Robert G. Zimbelman, American Society of Animal Science

1Ihe working group is advisory to the Recanbinant ENA Advisory Committee, and
its recommendations should not be cons idered as fincil or accepted.
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Dr. Cohen called the meeting to order and asked Dr. Gartland to summarize the
charge to the working group. Dr. Gartland responded that the working group was
being asked to consider two issues regarding transgenic animals. The first
issue involves transgenic animals that do not technically fall under the National
Institutes of Health (NIH) Guidelines for Research Involving Recombinant DNA
Molecules because the ENA introduced into tlie animal is not recombinant ENA as
defined by the NIH Guidelines. The other issue concerns containment guidelines
for experiments involving introduction of recombinant ENA into the genome of
animals, particularly experiments involving introduction of DNA from human
pathogens.

Dr. Rapp stated that in effect one is doing a recombinant DNA experiment when
DNA is introduced into an animal, and these experiments probably should be
covered by the NIH Guidelines. He said that essentially the experiment is being
done in an animal rather than in a test tube. Dr. Lang agreed and said there
will be many more projects of this sort.

Dr. Gottesman noted that the NIH Guidelines generally have not addressed non-
recambinant ENA experiments. However, she noted that Section III-A-4, vhich
refers to human gene therapy, covers "recombinant DNA or DNA or RNA derived
from recombinant ENA." She said this kind of extension could be considered
for transgenic animals.

Dr. Neiman questioned what other review mechanisms are in place for these kinds
of experiments. Dr. McKinney responded that oversight ccmmittees for experiments
involving animals are generally not constituted to review safety. Dr. Lang said
an animal committee may not see the entire experimental protocol.

Dr. Gottesman noted that introduction c£ recombinant ENA into animals is covered

by the NIH Guidelines. She said there are two issues here: (1) the experiments
involving introduction of non-recombinant ENA into animals, and (2) review
procedures for these experiments.

Dr. Singer, chair of the NIH Institutional Biosafety Committee (IBC), noted
that a piece of DNA excised from a vector is not considered to be recombinant
ENA. She said there is a need to consider transgenic animal experiments as
recombinant DNA experiments.

Dr. McKinney said he is unaware of any document other than the NIH Guidelines
that could be used to provide guidance to IBCs regarding transgenic animal
experiments. Dr. Gottesman said there is concern about broadening the definition

of recombinant DNA and again suggested the approach used for human gene therapy,
i.e., including ENA derived from recombinant ENA.

Dr. Neiman noted that there are other techniques in which there is no involvement

of recombinant ENA, and the field of trangenic animals will have to be monitored
as it developes. Dr. McKinney stated that the non-recanbinant experiments
should fall under the NIH Guidelines.
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Dr. Cohen said that he sensed a consensus that certain types of non-reccmbinant
transgenic animal experiments should be covered by the NIH Guidelines.

Dr. Gottesman suggested that the working group work from the proposed changes
to the NIH Guidelines recommended by the Recombinant DNA Advisory Committee at
its meeting on September 21, 1987. These changes have not yet been promulgated
by the NIH.

Dr. Gottesman proposed that the working group recommend a narrow change to

cover DNA derived from recombinant DNA, and addition of wording regarding
production of potential undesirable traits in the host animal. She noted that
changing the definition of recombinant DNA in Section I-B would be a very broad
change. Dr. Neiman felt Dr. Gottesman 's proposal went a long way to cover
the types of experiments under discussion.

After further discussion, the working group recommended that the following
proposed changes in the NIH Guidelines be published for comment and considered
by the RAC on June 3, 1988.

A. On September 21, 1987, the RAC recommended that paragraph 7 as published
for comment in the Federal Register of August 11, 1987, be incorporated
into Section II of the NIH Guidelines as follows:

"Biosafety Level 1 for animals (BL1-N) describes containment vhich is
used for animals in which the germ line has been modified through
recombinant DNA techniques (transgenic animals) and is designed to
eliminate the possibility of sexual transmission of the modified
genome or transmission of reccmbinan t-DNA-der ived viruses known to be
transmitted only vertically (i.e., transmitted from animal parent to

offspring only by sexual reproduction). Procedures, practices, and
facilities follow classical methods of avoiding genetic exchange between
animals."

The working group recommended that "(transgenic animals)" be deleted from
this paragraph.

B. The working group recommended that the following new sentence be added at
the beginning of Section III-B-3 before the paragraph entitled "Caution":

"Experiments involving the introduction of eukaryotic viral gencmes
into the germ line of animals are covered in Section III-B-4."

C. Oi September 21, 1987, the RAC recommended that the title of Section III-B-4
as published for comment in paragraph 32 in the Federal Register of August 11,

1987, be changed to read as follows:

"Recombinant DNA Experiments Involving Whole Animals."

Recombinant DNA Research, Volume 13 [117]



The working group recommended that the title of Section III-B-4 be amended
to read as follows:

"Experiments Involving Whole Animals, Including Transgenic Animals."

D. On September 21, 1987, the RAC recommended that paragraph 34 as published
for comment in the Federal Register of August 11, 1987, be incorporated
into Section III-B-4 of the NIH Guidelines as follows:

"This section ca/ers experiments involving whole animals, both those
in which the animal's genome has been altered by recombinant DNA tech-
niques and experiments involving viable recambinant-ENA-modified micro-
organisms tested on whole animals. For the latter, other than viruses
which are only vertically transmitted, the experiments may not be
carried out at BL1-N containment; a minimum containment of BLl or
BL2-N is required."

The working group recanmended that this section be amended to read as follows

"This section covers experiments involving whole animals, both those
in which the animal's genane has been altered by stable introduction
of DNA into the germ line (transgenic animals) and experiments involving
viable reccmbinant-ENA-modified microorganisms tested on whole animals.
For the latter, other than viruses vdiich are only vertically transmitted,
the experiments may not be carried out at BLl-N containment; a minimum
containment of BLl or BL2-N is required.

"Caution: Special care should be used in the evaluation of containment
conditions for some experiments with transgenic animals. For example,
such experiments might lead to the creation of novel mechanisms or
increased transmission of a recombinant pathogen or production of
undesirable traits in the host animal. In such cases, serious consid-
eration should be given to increasing the containment conditions."

E. On September 21, 1987, the RAC recommended that a modified paragraph 37 as
published for comment in the Federal Register of August 11, 1987, be incor-
porated as Section III-B-4-a of the NIH Guidelines as follows:

"Recombinant DNA, or RNA molecules derived therefrom, from any source
except for a eukaryotic viral genome may be transferred to any non-human
vertebrate or any invertebrate organism and propagated under conditions
of physical containment comparable to BLl or BLl-N and appropriate to

the organism under study [2]

.

Animals containing sequences from viral
vectors, if the sequences do not lead to transmissible infection either
directly or indirectly as a result of complementation or recombination
in animals, may be propagated under conditions of physical containment
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comparable to BL1 or BL1-N and appropriate to the organism under study.
For experiments involving recombinant ENA modified Class 2, 3, 4, or 5

organisms (1) using whole animals, see Section III-B-1."

The working group recommended that this section be amended to read as follows

"Recombinant DNA, or DNA or R1& molecules derived therefrom, from any
source except for a eukaryotic viral genome may be transferred to any
non-human vertebrate or any invertebrate organism and propagated under
conditions of physical contairment comparable to BL1 or BL1-N and

appropriate to the organism under study [2]. Animals containing sequence
from viral vectors, if the sequences do not lead to transmissible
infection either directly or indirectly as a result of complementation
or recombination in animals, nay be propagated under conditions of

physical containment comparable to BL1 or BLl-N and appropriate to the
organism under study. Experiments involving the introduction of other
sequences from eukaryotic viral gencmes into animals are covered under
III-B-4-b. For experiments involving recombinant ENA modified Class
2, 3, 4, or 5 organ isns (1) using whole animals, see Section III-B-1."

F. Cn September 21, 1987, the RAC recommended that paragraph 41 as published
for comment in the Federal Register of August 11, 1987, be incorporated as
Section III-B-4-b of the NIH Guidelines, as follows:

"For experiments involving whole animals and not covered by Section
III-B-1 or Section III-B-4-a, the appropriate contairment will be

determined by the IBC (22,23)."

The working group recommended that this section be amended to read as follows

"For experiments involving recombinant DNA, or DNA or RNA derived there-
from, involving whole animals, including transgenic animals, and not
covered by Section III-B-1 or Section III-B-4-a, the appropriate contain-
ment will be determined by the IBC (22)."

Dr. Singer asked whether limits should be placed on numbers of animals in the
cautionary note. Dr. Rapp responded that numbers would depend entirely on the

animal species under consideration. Dr. Gottesman said that IBCs could be
advised that scale is an option.

Dr. Rapp recommended that the changes, vhen adopted, be highlighted in the
Recombinant DNA Technical Bulletin.
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The meeting was adjourned at 12 noon

William J. Gartuand, Jr. , Ph.D. y
Executive Secretary

I hereby certify that, to the best of my
knowledge, the foregoing Minutes and
Attachment are accurate and complete.

Eate: ^ " 3 " S'

Mitchell Cohen, M.D.
Chair
Working Group on Transgenic Animals
Reccmbinant DNA Advisory Ccmmittee
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Advisory
Committee Meeting

Pursuant to Pub. L. 92-463. notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health.

Building 3lC. Conference Room 6. 9000

Rockville Pike. Bet'nesda. Maryland
20892. on June 3. 1968 from

approximately 9 a m to adjournment at

approximately 5 p m. This meeting will

be open to the public to discuss

• Amendment of Guidelines.

•Proposed major actions.

• Other matters to hr considered by
the Committee

Attendance by the public will l»-

limited to space available. Members of

the public wishing to speak at the

meeting may be giver, such ar
opportunity a! the discretion of th.-

Chair.

Dr Williiim
) Cartl.imi Executive

Secretary. Recombinant DNA Advisory

Committee. National Institutes oi

Health. 12441 Parkluvvn Drive. Suite 58.

Rockville. Maryland 20652 telephone

(3011 770-0131. will p-ovide materials to

be discussed at the meeting rosters of

committee members, and substantivp

program information. A summary of the

meeting will be available at a later date

OMB s "Mandatory Information

Requirements for Federal Assistance
Program Announcements" (45 FR 39592)
requires a statement concerning the

official government programs contained
in the Ccta/oy of Federc.' Domestic
Assistance Normally NIH lists in its

announcements the number and title of

affected individual programs fer the

guidance of the public. Because the

guidance in this notice covers not only
virtually every NIH program but also

essentially every Federal research

program in which DNA recombinant
molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs Such a

list would likely require several

additional pages. In addition. NTH could
not be certain that every Federal

program would be included as many
Federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines In lieu of the individual

program 'listing. NTH invites readers to

direct questions to the information

address above about whether individual

programs listed in the Coinin'! of

Federal Domestic Assistance are

affected.

Dated. April 5. 196H

Belly
J.
Beveridge.

ConmiHit Stcnciiement 0‘vir, .- A"snarni
Institutes nfHealth

|FR Doc. 68-836* Filed 4— 15—B8 8 45 am]

BILUNG COO£ 4140-01-M

Recombinant DNA Research;
Proposed Actions Under Gu'delines

agency: National Institutes of Health.

PHS DHHS.
action: Notice of Proposed Actions

Under NTH Guidelines for Research

Involving Recombinant DNA Molecules.

summary: This notice sets forth

piop'ised actions to be taken under the

National Institutes of Health (NTH

)

Guidelines for Research Involving

Recun binant DNA Molecules.

Interested parties are invited to submit

comments concerning these proposals.

These proposals wili be considered bv
the Recombinant DNA Advisory

Committee (RAC) at its meeting on June

3. 19&8 After consideration of the c e

proposals and comments by the RAC.
the Director of the National Institutes of

Health will issue a decision on these

proposals m accord with the NTH
Guidelines.

date: Comments received by May 24.

1988. wili be reproduced and distributed

to the RAC for consideration at its June

3. 1988. meeting.

address: Written comments and
recommendations should be submitted

to the Director. Office of Recombinant
NDA Activities. 12441 Parklawr. Drive.

Suite 58. Rockville. MO 20852. All

comments received in timely response to

this notice will be considered and will

be available for public inspection in the

above office on weekdays between the

hours of 8.30 a.m. and 5:00 p.m.

FOR further information:
Background documentation and
additional information can be obtained

from the Office of Recombinant DNA
Activities. 12441 Parklawr. Drive. Suite

56. Rockville. Maryland 20852. (301) 770-

0131.

supplementary information: The NTH
v. ill consider the following actions

under the NTH Guidelines for Research

Involving Recombinant DNA Molecules:

l. Proposed Amendment of Section I-C

Section. 1-C of the NTH Guidelines

currently reads as follows:

T-C General Applicability.

"The Guidelines are applicable to all

rerom.bir.ant DNA research within the

United States or its territories which is

conducted at or sponored by an

institution that receiv es cry support for

recombinant DNA research from the

National Institutes of Health (NTH). This

includes rcsr.r.rch performed by the NTH
directly

"An individual receiving suppjrt for

research involving recombinant DNA
must be associated with or sponsored

by "an institution that car. and does
assume the responsibilities assigned ir:

these Guidelines

"The Guidelines are also applicable to

projects done abroad if they are

supported by NTH funds. If the host

country, however has established rules

for the conduct of recombinant DNA
projects, tren a certificate of complianLfi

with those rules may be submitted to

NIH ir. lieu of compliance with the NTH
Guidelines. The NIH res.rves the righi

to withhold funding if the safety

practices to be employed abroad are not

reasonably consist. r.» with the NTH
Guiceiincs

In a letter daicd January 1937. Mi.

Edwdid Lte Rogft.v Counsel fur the

Foundation or. Economlr Trends, and
Mr. Jeremy Rifi.ir.. Foundation on
Economic Trr nds. Was!, ngton. D C..

proposed that the following !*-xt be

inserted after the first sentence of thv

third paragraph of Section 1-C:

‘Tor purposes of the preceding

sentence, the te-m project' includes any

research or development of the

recombinant organism or other product

or process in question, including all such

work that is reasonably forseeahle when
the NTH support is received. NTH
support includes both money grants and

any type of ir.-kind support, including

research conducted directly by NTH.

supplies, equipment, the use of facilities,

and biological research materials. NT! I

support nos been giver wheie the source

of funds or in-kind supper! is. directly or

indirectly, the N’1H.“

This proposed amendment of Section

I-C was initially published for comment
in the Federal Register of March 11. 1987

(52 FR 75^5 ). prior to a scheduled RAC
meeting on Jure 15. 1567. The June 15.

1987, meeting was postponed and
rescheduled on September 21. 1967.

Accordingly, this proposed amendment
was published again for comment in tn<-

Federal Register of August 11. 196* (52

FR 29800).

After extensive discussion at its

meeting of Sepiember 21. 1987, the RAC.
voted to establish a working group to

make recommendations regarding

international projects and to report buck
to t'nc full RAC.
A Working Group on International

Projects me: a: the NTH on February i

1988 After extensive discussion, the

Recombinant DNA Research, Voiume 13
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working group voted seven in favor,

none opposed, and no abstentions that

the following proposed revision of the

last paragraph of Section 1-C be
published for comment:
"The NIH Guidelines are also

applicable: (1) To projects done abroad
if they are supported by NIH funds or (2)

to research done abroad if it involves
deliberate release into the environment
or testing in humans of materials

containing recombinant DNA developed
with NIH funds and the research is a

direct extension of the development
process. If the host country, however,
has established rules for the conduct of

recombinant DNA projects then a

written assurance of compliance with

those rules may be submitted to NIH in

lieu of compliance with the NIH
Guidelines. Alternatively, if the host
country does not have such rules,

written acceptance by an appropriate
government office of the host country is

necessary in lieu of compliance with the

NIH Guidelines. The NIH reserves the

right to withhold funding if the safety

practices to be employed abroad are not

reasonably consistent with the NIH
Guidelines."

II. Large-Scale Production Involving

Cephalosporium Acremonium Strain

LU4-79-6

In a letter dated December 4. 1987, Dr.

Mark A. Fogelsong of Eli Lilly and
Company, Indianapolis, Indiana,

requests approval to conduct large-scale

experiments and production involving

Cephalosporium acremonium strain

LU4-79-6 under less than Biosafety

Level 1—Large Scale [BLl-LS]
conditions. Information on C.

acremonium and construction of strain

LU4-79-6 are provided in the

submission.

III. Proposed Amendment of Section III—

B-5

In a letter dated March 24, 1988. Dr.

Joseph R. Fordham of Novo
Laboratories. Inc.. Danbury,
Connecticut, requests that Section III-B—

5, Experiments Involving More Than 10

Liters of Culture, be amended by adding
the following paragraph:

"For large-scale (LS) fermentation

experiments, involving non-pathogenic
and non-toxicogenic recombinant
strains of host organisms having an
extended history of safe industrial use

the appropriate physical containment
conditions need be no greater than those

for the host organism unmodified by
recombinant DNA techniques; the IBC
can specify higher containment if it

deems it necessary."

Justification for the proposed change
is included in the submission.

IV. Proposed Amendment of NIH
Guidelines Regarding Transgenic
Animals

The RAC was asked by the NIH
Institutional Biosafety Committee to

consider guidelines for experiments
involving transgenic animals that do not

technically fall under the NIH
Guidelines because the DNA introduced

into the animal is not “recombinant
DNA" as defined by the Guidelines. The
issue is whether these types of animals
should be covered by the NIH
Guidelines for Research Involving

Recombinant DNA Molecules or other

guidelines.

The Working Group on Transgenic
Animals met at NIH on March 28, 1988.

and recommneded a series of

amendments to the NIH Guidelines.

Background. On June 26, 1986. the U.S.

Department of Agriculture (USDA)
issued an "Advanced Notice of

Proposed USDA Guidelines for

Biotechnology Research (51 FR 23367). A
notice in the December 9, 1986, Federal

Register (51 FR 44397) stated that USDA
would be proposing new provisions

relating to agricultural research for

inclusion in the NIH Guidelines in lieu of

the Advanced Notice of Proposed USDA
Guidelines for Biotechnology Research
published on June 26, 1986. USDA
organized a workshop in Arlington.

Virginia, on December 13-15. 1986, in

part to develop proposed guidelines for

plants and animals. Proposed changes to

the NIH Guidelines developed by USDA
were reviewed and revised by an NIH
RAC Working Group on Revision of the

Guidelines which met on June 22 and
July 16. 1987.

In this proposal, language was
developed to modify Sections II and III

of the NIH Guidelines to refer

specifically to containment for research
with whole plants and animals.

Containment is described in the

proposed amendments Appendix P for

plants and Appendix Q for animals. The
suggested modifications and additions

will provide guidance to the Institutional

Biosafety Committees (IBCs) and
Principal Investigators (Pis) to assure
safe conduct of such experiments.

The proposed changes were published
in the Federal Register of August 11,

1987 (52 FR 29800), for public comment.
The proposed modifications were

discussed extensively by the RAC at its

September 21. 1987, meeting. During the

discussion, the RAC recommended a

number of changes in the language as

published for comment. The NIH is in

the process of promulgating these

proposed changes. Paragraph numbers
cited below refer to the paragraphs as

numbered in the August 11, 1987.

Federal Register announcement (52 FR
29800).

A. On September 21. 1987, the RAC
recommended that paragraph 7 as

published for comment in the Federal
Register of August 11. 1987. be
incorporated into Section II of the NIH
Guidelines as follows:

"Biosafety Level 1 for animals (BLl-N)
describes containment which is used for

animals in which the germ line has been
modified through recombinant DNA
techniques (transgenic animals) and is

designed to eliminate the possibility of

sexual transmission of the modified
genome or transmission of recombinant-
DNA-derived viruses known to be
transmitted only vertically (i.e..

transmitted from animal parent to

offspring only by sexual reproduction).

Procedures, practices, and facilities

follow classical methods of avoiding

genetic exchange between animals."

The Working Group on Transgenic
Animals on March 28, 1988.

recommended that "(transgenic

animals)" be deleted from this

paragraph.

B. The Working Group on Transgenic

Animals on March 28, 1988,

recommended that the following new
sentence be added at the beginning of

Section III—B—3 before the paragraph
entitled "Caution":

"Experiments involving the

introduction of eukaryotic viral genomes
into the germ line of animals are

covered in Section III—B—4.”

C. On September 21. 1987. the RAC
recommended that the title of Section

I1I-B-4 as published for comment in

paragraph 32 in the Federal Register of

August 11, 1987, be changed to read as

follow's:

"Recombinant DNA Experiments

Involving Whole Animals."

The Working Group on Transgenic

Animals on March 28. 1988.

recommended that the title of Section

III—B—4 be amended to read as follows:

"Experiments Involving Whole
Animals, Including Transgenic

Animals."

D. On September 21. 1987. the RAC
recommended that paragraph 34 as

published for comment in the Federal

Register of August 11. 1987, be
incorporated into Section III—B—4 of the

NIH Guidelines as follows:

"This section covers experiments

involving whole animals, both those in

which the animal's genome has been

altered by recombinant DNA techniques

and experiments involving viable

recombinant-DNA-modified
microorganisms tested on whole
animals. For the latter, other than

viruses which are only vertically
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transmitted, the experiments may not be
zarried out at BL1-N containment: a

minimum containment of BLl or BL2-N
•s required."

The Working Croup on Transgenic
Animals on March 28. 1988.

recommended that this section be
amended to read as follows:

"This section covers experiments
involving whole animals, both those in

which the animal's genome has been
altered by stable introduction of DNA
into the germ line (transgenic animals)

and experiments involving viable

recombinant-DNA-modified
microorganisms tested on whole
animals. For the latter, other than

viruses which are only vertically

transmitted, the experiments may not be
carried out at BLl-N containment: a

minimum containment of BLl or BL2-N
is required.

’Caution: Special care should be used

in the evaluation of containment
conditions for some experiments with

transgenic animals For example, such
experiments might lead to the creation

of novel mechanisms or increased

transmission of a recombinant pathogen
or production of undesirable traits ir. the

host animal. In such cases, serious

consideration should be given to

increasing the containment conditions."

E On September 21. 1987. the RAC
recommended that a modified paragraph
37 as published for comment ir. the

Federal Register of August 11. 1987. be
incorporated as Section III-B—4— a of the

K1H Guidelines as follows:

"Recombinant DNA. or RNA
molecules derived therefrom, from any
source except for a eukaryotic viral

genome may be transferred to any non-
human vertebrate or any invertebrate

organism and propagated under
conditions of physical containment
comparable to BLl or BLl-N and
appropriate to the organism under study

|2). Animals containing sequences from
viral vectors, if the sequences do not

lead to transmissible infection either

directly or indirectly as a result of

complementation or recombination in

animals, may be propagated under
conditions of physical containment
comparable to BLl or BLl-N and
appropriate to the organism under study.

For experiments involving recombinant

DNA modified Class 2. 3. 4 . or 5

organisms (1) using w hole animals, see

Section III—B—1."

The Working Group on Transgenic

Animals on March 28. 1988.

recommended that this section be

amended to read as follows:

"Recombinant DNA or DNA or RNA
molecules derived therefrom, from any

source except for a eukary otic viral

genome may be transferred to any non-

human vertebrate or any invertebrate

organism and propagated under

conditions of physical containment

comparable to BLl or BLl-N and
appropriate to the organism under study

[2]. Animals containing sequences from

viral vectors, if the sequences do not

lead to transmissible infection either

directly or indirectly as a result of

complementation or recombination in

animals, may be propagated under

conditions of physical containment

comparable to BLl or BLl-N and
appropriate to the organism under study

Experiments involving the introduction

of other sequences from eukaryotic viral

genomes into animals are covered under

III—B—»—b. For experiments involving

recombinant DNA modified Class 2. 3. 4.

or 5 organisms (1) using whole animals,

see Section II1-B-1."

F On September 21. 1987. the RAC
recommended that paragraph 41 as

published for comment in the Federal

Register of August 11. 1987. be

incorporated as Section III—B—4—b of the

NIH Guidelines, as follows:

"For experiments involving whole

animals and not covered by Section III—

B-l or Section 1II-B—4— a. the appropriate

containment will be determined by the

IBC (22 23)."

The Working Group on Transgenic

Animals on March 28. 1938.

recommended that this section be

amended to read as follows:

"For experiments involving

recombinant DNA or DNA or RNA
derived therefrom, involving whole

animals, including transgenic animals,

and not covered by Section III—B—1 or

Section III—B—4— a. the appropriate

containment will be determined bv the

IBC (22)."

V. Proposed Amendment of Appendix A
To Include Pseudomonas Mendocina

In a letter dated March 28. 1988. Dr.

Burt D. Ensley of AMGen. Thousand
Oaks. California, requests that

Pseudomonas mendocina be included in

Sublist A of Appendix A of the NIH
Guidelines. Data in support of the

request are included in the submission.

VI. Proposed Amendment of Appendix
G-IV To Include Bacillus licheniformis

In a letter dated March 30. 1988. Dr.

Joseph R. Fordham of Nova
Laboratories. Inc.. Danbury.
Connecticut, request that Bacillus

licheniformis be included to the title and
to the first sentence of Appendix C-IV
of the NIH Guidelines. This section

would be amended to read as follows:

Appendix C-IV—Experiments Involving

Bacillus Sublilit or Bacillus licheniformis

Host-Vector Systems

"Any asporogenic Bacillus subtilis or

Bacillus licheniformis strain. . .
.**

Data in support of the request aie included

in the submission.

OMB s "Mandatory Information

Requirements for Federal Assistance Prog'an
Announcements” (45 FR 39592) requires a

statement concerning the official government

programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every Federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs Such a list would likely require

several additional pages. In addition. NIH
could not be certain that every Federal

program would be included as many Federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines In lieu of the

individual program listing. NIH invites

readers to direct questions to the information

address above about whether individual

programs listed In the Catalog o f Federal

Domestic Assistance ere affected.

Dated. April 5. 1988

James C Hill.

Acting Director. National Institute ofAllergx

and In fectious Diseoses.

(FR Doc. 88-8368 Filed 4-15-88 8.45 am)

Billing codc 4i«o-ov-u
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Conference Room 6, National Institutes of Health, 9000 Rockville Pike,
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its recommendations should not be considered as final or accepted. The
Office of Recombinant DNA Activities should be consulted for NIH policy
on specific issues.
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CALL TO ORDER AND INTRODUCTORY REMARKS.I

.

Dr. McGarrity, Chair, called the meeting of the Recombinant DNA
Advisory Committee (RAC) of the National Institutes of Health
(NIH) to order at 9:00 a.m., June 3, 1988. He said the meeting
was called pursuant to a Federal Register notice which, being 30
or more days prior to today's date, met requirements of the NIH
Guidelines for Research Involving Recombinant DNA Molecules. He
stated that the meeting would remain open to the public for its
entirety, and that he expected the meeting to conclude within one
day.

Dr. McGarrity asked Dr. Gartland if a quorum was present and
Dr. Gartland assured the Chair that a quorum was in attendance.

Dr. McGarrity noted that he intended to make every effort to
abide by the distributed agenda with respect to time estimates
for each item of business. He reminded the committee that in
recognizing persons for comments he would use the following
order: primary and secondary reviewers on each item as set forth
in the agenda; other members of RAC; ad hoc consultants to the
RAC; NIH staff members; members of the public who had submitted
written comments; and finally, other members of the public. He
underlined that RAC was advisory to the Director of NIH; and in
light of this, persons with minority opinions should voice them
so as to provide Dr. Wyngaarden with the entire spectrum of
opinions on a given topic. Dr. McGarrity then told the committee
that in all voting he would call first for the affirmative, then
for the negative, and finally for abstentions. He underlined
that if any voting member felt compelled to abstain due to
conflict of interest, that such member should notify the Chair so
that the record could duly reflect such.

Dr. McGarrity then made note of Mailings I and II which were sent
to members prior to the meeting. He also noted that some
recently received materials were supplied at the table for each
member. Further, he said because of a scheduling conflict Item
Number IX would be taken out of order and discussed immediately
following the luncheon recess.

Dr. McGarrity welcomed the following new members present at their
first meeting: Dr. Ronald Atlas, Mr. Michael Brewer, Dr. James
Childress, Dr. Martin Gellert, Mr. Brian Mannix, Mr. Robert
McCreery, Dr. Scott Mclvor, Dr. Richard Mulligan, Dr. Robert
Murray and Dr. Monica Riley.

As Dr. McGarrity was technically a new member, he introduced
himself to the committee and thanked his predecessors, in
particular Ray Thornton, Kenneth Burns, and Robert Mitchell for
their advice since his recent appointment as Chair. He said he
was honored and privileged to serve as Chairman of such a
distinguished group. He said he had served as both a member and
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ad hoc consultant in the past and he underlined the "blending"
brought about by Dr. Fredrickson's decision to appoint lay
members to the committee, which has added broad-based viewpoints
and perspectives to the workings of the committee and added
greatly to the success of the group.

Dr. McGarrity then introduced Dr. Susan Gottesman, Mr. Robert
Lanman, and Dr. Robert McKinney, who were the ad. hoc consultants
to the committee for this meeting.

Dr. McGarrity called upon Mr. earner to present the minutes of
the meeting of September 21, 1987.

II. APPROVAL OF THE MINUTES OF THE FEBRUARY 2, 1987, MEETING.

Mr. earner said he had no additions or corrections to the
minutes. However, Dr. Johnson said he felt the wording on page
16 of the minutes should be clarified to meet the intention of
the comment which was that the NIH counsel be a part of the
working group, rather than any request by Dr. Johnson that he
himself be on the working group.

Dr . Korwek said portions of the minutes on page 9 needed to be
reworded concerning the NIH Guidelines and the National
Environmental Policy Act (NEPA) and that he would speak with
staff about such changes to simply clarify his intent.

There being no other additions, deletions or alterations. Dr.
McGarrity called for approval of the minutes by voice vote which
was unanimous

.

Dr. McGarrity called on Dr. Cohen as primary reviewer to discuss
Item Number III, the proposed amendments of the NIH Guidelines
regarding transgenic animals.

III. PROPOSED AMENDMENTS OF NIH GUIDELINES REGARDING TRANSGENIC
ANIMALS (tabs 1310/IV, 1321, and 1322).

Dr. Cohen said the Working Group on Transgenic Animals had met on
March 28, 1988, and discussed two basic issues:

1. whether the NIH Guidelines for Research Involving
Recombinant DNA Molecules should be revised
regarding coverage of transgenic animals; and,

2. containment guidelines for experiments involving
the introduction of recombinant DNA into the
genome of animals, particularly introduction of
DNA from human pathogens.

[
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Dr. Cohen said the working group defined "transgenic" as an
animal in which the germ line had been altered by stable
introduction of DNA. He said the working group had been
cognizant that such experiments could be conducted using either
recombinant or non-recombinant DNA and that the NIH Guidelines
should cover certain types of recombinant transgenic animal
experiments. However, the consensus of the group was that
individual sections of the NIH Guidelines be modified regarding
transgenics, rather than to attempt to modify the definition of
"recombinant DNA." Such changes were presented in tab 1321,
items A through F. within these suggested amendments to the NIH
Guidelines were cautionary statements that proper containment
must be adhered to when utilizing transgenic animals in which
increased transmission of a recombinant pathogen or production of
undesirable traits in a host animal could occur.

Dr. Gottesman said there were complications in that the
Recombinant DNA Advisory Committee (RAC) had recommended to the
Director, NIH, that certain changes be made to the NIH Guidelines
at the RAC meeting of September 21, 1987, and in fact, some of
the working group recommendations are to amend the same sections
awaiting the Director's action.

Dr. Gottesman noted the NIH IBC had initiated thinking on
broadening coverage of transgenic animals by requesting guidance
from the Office of Recombinant DNA Activities (ORDA) . The IBC
had understood that if a transgenic animal is made using
recombinant DNA technology that it is covered by the NIH
Guidelines because the molecule which is the source of the new
DNA is recombinant. However, they sought an answer to a case in
which a gene is cloned and cut away from its vector and then the
gene, apart from the vector, is introduced in the germ line to
make a transgenic animal. The question is whether such
experiments should fall under the purview of the NIH Guidelines.

Dr. Gottesman said the human gene therapy situation is the model
on which the working group chose to base its recommendations.
The NIH Guidelines state that recombinant DNA or DNA or RNA
derived therefrom, if used in human gene therapy, will be
covered. However, this approach would not cover experiments in
which transgenic animals were made without ever going through a
recombinant DNA stage. Dr. Gottesman said she felt there was no
way to close all loopholes without changing definitions within
the NIH Guidelines dramatically and that the working group had
made the clear decision they did not wish to change the basic
definition of recombinant DNA which has been in use for over ten
years

.

Dr. McGarrity said he felt it was an important point that the
Director of NIH had not acted on previous relevant amendments to
the NIH Guidelines and that it complicated this discussion.
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Dr. Gottesman asked Dr. Gartland for an update on the situation
of the amendments from the September 21, 1987, meeting.

Dr. Gartland said tab 1322 was basically the proposed revisions
as they emerged from the September 21, 1987, meeting. On advice
of legal counsel an environmental assessment is being prepared
with the assistance of the Department of Agriculture and this is
the reason the Director has not taken final action on this issue.

Dr. Neiman said he thought the issues raised by the NIH IBC were
appropriate and the proposed amendments cover the loopholes that
exist, but he felt Dr. Gottesman' s point was also valid that
future changes may be necessary as technology progresses and
direct introduction of DNA may become possible. However, the
issue is speculative and not a practical issue at this point in
time. He fully supported the limited changes to the NIH
Guidelines proposed.

Dr. Johnson noted he was not a member of the working group but he
felt there was a certain amount of ambiguity and complexity of
language in tabs 1310, 1321, and 1322 which seemed to bring into
question whether natural mammalian reproduction would be brought
under scrutiny in that breeding colonies of animals which
sexually transmit the genome of interest is a basic facet of
transgenic animal work. He said the language may be ambiguous
enough to impede such work.

Dr. Korwek said he was also confused and asked for a definition
of the term "transgenic animal." Dr. Gottesman said that a
specific definition had not been developed by the group. Dr.
Korwek asked if rearrangements would be considered "transgenics ,

"

to which Dr. Johnson replied that crossovers and rearrangements
occur naturally. Dr. Gottesman said the phrase "stable
introduction of DNA into the germ line," defines "transgenic" but
the word "introduction" may be the key to determine if something
should fall under the NIH Guidelines.

Dr. Cohen reiterated the decision of the working group to not
change the definition of "recombinant DNA" in the NIH Guidelines
while at the same time having concern over containment of animals
in which human pathogens have been inserted into the germ line

.

He said the focus was on alerting IBCs and researchers that such
experiments may need special containment.

Dr. Korwek said he had no problem with such a goal, but he
expressed concern about the implementation of the language and
whether it imposes a restriction that otherwise would not be
there. He said he would like rearrangements to be specifically
discussed in terms of being categorically included or excluded.

Dr. Gottesman asked for opinions of persons more involved in the
field as to whether rearrangement could take place using
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recombinant DNA but without the recombinant DNA being present in
the final transgenic animal. Dr. Mulligan cited a scenario of a
deletion introduced into a mouse in which recombinant DNA as
defined by the NIH Guidelines would not be present in the final
construct

.

Dr. Gottesman replied by saying there had been an amendment that
the RAC had contemplated some time ago which would have exempted
deletions from the NIH Guidelines. Dr. Gartland said the
amendment referred to by Dr. Gottesman was also currently
awaiting environmental assessment but said that deletions, in the
context of contained research, were exempt.

Dr. Erickson said the discussion of deletions was not important
in regard to transgenic animals because of the importance of
having a DNA marker in such animals for research purposes.
However, he felt Dr. Johnson's comment was an issue which was of
importance and he felt the working group meant the wording to
address sexual transmission of the modified genome outside the
laboratory.

Dr. Gellert said there were ways he could think of whereby
rearrangements into the germ line of an animal would not contain
recombinant DNA. He noted it is possible to turn on the
immunoglobulin recombination system with a transient plasmid,
then have the plasmid remove itself from the germ line, producing
an animal with rearranged immunoglobulin genes.

Mr. Mannix asked if the word "foreign" should not be added to
"DNA" to make it clear that deletions, rearrangements and
duplicate gene copies were not intended to be covered. Dr.
Gottesman said she felt the word "foreign" itself would have to
be defined and would only make the situation more complex.

Dr. Gellert said current technology in introducing viral genomes
in transgenic animals was to clone a retroviral genome, cut it
back out of the plasmid and then introduce it into the germ line
of animals. He could envision a similar experiment being done by
cultivating a retrovirus in a suitable cell line, letting the RNA
become reverse transcribed into double-stranded DNA in the viral
cores, reisolating the material and using that to generate a
transgenic animal. Thus, none of these steps would qualify as
"recombinant DNA," but the same product would result as from the
recombinant method.

Dr. Neiman replied the working group was aware of just such an
experiment and discussed it at some length. He was not sure the
experiment could be done at present because of the low efficiency
of introduction of DNA and the numbers of transgenics
successfully produced would be small in terms of the number of
injections. The result of such viral infections are populations
of DNA of unknown content and Dr. Neiman didn’t feel many
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scientists would be willing to start an experiment in which most
of the successful insertions would be non-functional. In light
of this, the working group felt the only way to cover such an
experiment would be by redefining "recombinant DNA."

Dr. Gellert said he could also envision an experiment in which
viral cores could be inserted directly into an animal embryo.

Dr. Neiman said such experimentation has not yet been
accomplished but conceded it was not unlikely to happen in the
future. He said it may be premature to attempt to develop
guidelines for a technology which is as yet undeveloped.

Dr. Riley said she viewed the term "recombinant DNA" in two ways:
one, in which recombinant DNA is introduced into the germ line of
an animal, and another in which a non-recombinant DNA molecule,
foreign to the animal's genome, is introduced in the animal, thus
producing a recombinant sequence stably integrated into the germ
line. She thought this was not a burning issue at present.

Dr. Davis replied such a definition would make the terms
"recombinant" and "transgenic" synonymous. Dr. Atlas added he
felt the working group was avoiding coming to grips with the
definition of "transgenic" and said that there would be ambiguity
without a clear definition of what is to be covered by the NIH
Guidelines

.

Dr. Gottesman said the NIH Guidelines only dealt with transgenic
animals in the context of recombinant DNA and that as such they
would not cover transgenics made without the use of recombinant
DNA. She added that if members of the RAC felt all transgenic
animals should be included that perhaps a redefinition of
"transgenic" or "recombinant DNA" may be in order and that this
is a complex task and may broaden the entire scope of the NIH
Guidelines

.

Dr. Johnson said he still felt that natural mammalian
reproduction and hybridization experiments could be construed to
fall under the NIH Guidelines by the current definitions and he
suggested the word "foreign" be inserted before "DNA" to clarify
this issue.

Dr. Neiman said that in a mammalian cell or higher animal cell it
could be possible to insert non-foreign DNA but in a totally
novel context, and that perhaps "foreign" is not a solution to
the problem of defining "transgenic."

Dr. Cohen said he felt the decision should be made as to whether
it is appropriate for the NIH Guidelines to be extended to cover
all transgenic animals. This might require redefining
"recombinant DNA" or renaming the NIH Guidelines.

[
136

]
Recombinant DNA Research, Volume 13



Dr. Gottesman suggested that the proposed introductory paragraph
to Section III-B-4 of the NIH Guidelines be amended to read:

"This section covers experiments involving whole
animals, both those in which the animal's genome has
been altered by stable introduction of recombinant DNA
or RNA , or DNA or RNA derived therefrom, into the germ
line (transgenic animals) and experiments involving
viable recombinant-DNA-modif ied microorganisms tested
on whole animals. For the latter, other than viruses
which are only vertically transmitted, the experiments
may not be carried out at BL1-N containment; a minimum
containment of BL1 or BL2-N is required."

Dr. Davis said he was reluctant to introduce the word
"recombinant" because historically the RAC has tried to emphasize
the principle that what is of concern is the nature of the
organism and not the technique by which it was formed and he said
this suggested wording added emphasis to the concept that process
was more important than product.

Dr. Childress said, as a newcomer, he wanted to know what the
background of the issue was and whether it was going to be
addressed in any other forum. Dr. Gartland reiterated the
history of the matter. He said the NIH Biosafety Committee had
proposed that all transgenics should be covered by the NIH
Guidelines, but they did not define "transgenic." A working
group had been set up by the RAC to look into the matter and tab
1321 is the report of that working group. He said that no other
group, at this point, is constituted to look at this issue.
Dr. Gartland said the committee had two options: one, to
restrict the proposed revision of the NIH Guidelines to covering
"recombinant DNA" and advise the Director of NIH that there may
be a broader problem; or two, take the position that most of the
concerns will be resolved by this limited modification of the NIH
Guidelines

.

Dr. Gottesman suggested she go through the working group
recommendations one at a time to indicate where they fit into the
NIH Guidelines.

Recommendation A refers to the incorporation of the following
language in Section II of the NIH Guidelines:

"Biosafety Level 1 for animals (BL1-N) describes
containment which is used for animals in which the germ
line has been modified through recombinant DNA
techniques (transgenic animals) and is designed to
eliminate the possibility of sexual transmission of the
modified genome or transmission of recombinant-DNA-
derived viruses known to be transmitted only vertically
(i.e., transmitted from animal parent to offspring only
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by sexual reproduction). Procedures, practices, and
facilities follow classical methods of avoiding genetic
exchange between animals."

The working group recommended that "(transgenic animals)" be
deleted from this paragraph, but to define "transgenic animal"
later as "the stable introduction of DNA into the germ line."

In recommendation B, the working group recommended adding the
following new sentence at the beginning of Section III-B-3,
before the paragraph entitled "Caution":

"Experiments involving the introduction of eukaryotic
viral genomes into the germ line of animals are covered
in Section III-B-4."

Dr. Gottesman said this was introductory information designed to
aid IBCs in reviewing experimental protocols in which there is
possibility of transmission.

In recommendation C, the working group recommended changing the
title of Section III-B-4 from "Recombinant DNA Experiments
Involving Whole Animals," to "Experiments Involving Whole
Animals, Including Transgenic Animals." Dr. Gottesman said this
was merely a change in title to aid IBCs in finding information
and did not affect the substance of the NIH Guidelines.

In recommendation D, the working group recommended the following
wording be incorporated into Section III-B-4 of the NIH
Guidelines

:

"This section covers experiments involving whole
animals , both those in which the animal ' s genome has
been altered by stable introduction of DNA into the
germ line (transgenic animals) and experiments
involving viable recombinant-DNA-modified
microorganisms tested on whole animals. For the
latter, other than viruses which are only vertically
transmitted, the experiments may not be carried out at
BL1-N containment; a minimum containment of BL1 or
BL2-N is required.

" Caution: Special care should be used in the
evaluation of containment conditions for some
experiments with transgenic animals. For example, such
experiments might lead to the creation of novel
mechanisms or increased transmission of a recombinant
pathogen or production of undesirable traits in the
host animal. In such cases, serious consideration
should be given to increasing the containment
conditions .

"
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Dr. Gottesman said this is the change which has been the subject
of much discussion today and that suggestions have included
altering the first sentence by some means to suggest that the
introduction of DNA is performed by artificial means rather than
natural breeding techniques. She added the cautionary paragraph
is providing further guidance to IBCs and investigators.

In recommendation E, the working group recommended a modification
to Section III-B-4-a of the NIH Guidelines, to read as follows:

"Recombinant DNA, or DNA or RNA molecules derived
therefrom, from any source except for a eukaryotic
viral genome may be transferred to any non-human
vertebrate or any invertebrate organism and propagated
under conditions of physical containment comparable to
BL1 or BL1-N and appropriate to the organism under
study [2]. Animals containing sequences from viral
vectors, if the sequences do not lead to transmissible
infection either directly or indirectly as a result of
complementation or recombination in animals, may be
propagated under conditions of physical containment
comparable to BL1 or BL1-N and appropriate to the
organism under study. Experiments involving the
introduction of other sequences from eukaryotic viral
genomes into animals are covered under III-B-4-b. For
experiments involving recombinant DNA modified Class 2,

3, 4, or 5 organisms (1) using whole animals, see
Section III-B-1."

Dr. Gottesman said this sets containment for a whole class of
experiments and supersedes a change made last September to this
same section which was an attempt to avoid the use of the phrase
"greater than two-thirds of the eukaryotic viral genome."

In recommendation F, the working group recommended Section III-B-
4-b of the NIH Guidelines be modified to read as follows:

"For experiments involving recombinant DNA, or DNA or
RNA derived therefrom, involving whole animals,
including transgenic animals, and not covered by
Section III-B-1 or Section III-B-4-a, the appropriate
containment will be determined by the IBC (22)."

Dr. Gottesman said this closed a loophole whereby an investigator
could cut the DNA out of the vector and argue the experiment did
not involve recombinant DNA.

Dr. Davis said he would accept that there is no other body in a
better position than the RAC to offer guidelines for work on
transgenic animals, that work is currently taking place on
transgenic animals and guidelines are necessary. He suggested
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two words "in solution" be added in the first sentence of
Recommendation D:

"This section covers experiments involving whole
animals, both those in which the animal's genome has
been altered by stable introduction of DNA in solution
into the germ line (transgenic animals) and experiments
involving viable recombinant-DNA-modified
microorganisms tested on whole animals.

Dr. McGarrity noted there was no motion on the table and asked
whether the committee felt that final details of language could
be worked out during the recess or whether, if closure were at
hand, the issue could be dealt with before the recess.

Dr. Neiman moved that the modifications to the NIH Guidelines, as
stated by Dr. Gottesman be adopted. Dr. Erickson seconded the
motion.

Dr. Gartland asked for clarification of the wording of the first
sentence of Recommendation D. Dr. Gottesman suggested the
wording as presented on page 365, having been already moved for
adoption, be discussed either before or after the recess and an
amendment proffered. She reiterated the points previously made
regarding changing the definition of "recombinant DNA" versus
covering transgenic animals in a broader sense.

Dr. McGarrity said the recess was in order and the committee
adjourned for a brief recess.

Dr. McGarrity called the committee back to order at 10:53 a.m. to
continue the morning's discussion. He said there were two ways
to proceed: (1) change the definition of "recombinant DNA" to
make it more encompassing or inclusive of transgenic animals
which would probably require Federal Register publication for
public comment; or (2) adopting the recommendations of the
working group with some modifications with the understanding that
further changes could be made as the technology moves forward in
the coming years. He noted Dr. Wyngaarden had expressed an
interest that some body should be looking at the issue of trans-
genic animals and, as Dr. Davis said earlier, the RAC at present
is the most likely place for such discussions to take place.

Dr. McGarrity called for a "sense of the committee" as to whether
it is comfortable with the motion currently before it or if it
would be inclined to technically overstep the bounds of the NIH
Guidelines, possibly with the support of the Director, to say
there may be some areas that it or IBCs should look at that
technically do not come under the current definition of
"recombinant DNA." The committee voted by show of hands to
continue its discussion of the current motion before it regarding
the recommendations of the Working Group on Transgenic Animals.
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Dr. Korwek said he still had a problem with expansion of the
applicability of the NIH Guidelines beyond recombinant DNA but
because of this being a new area he felt it needed further
discussion.

Dr. Gottesman suggested a sense of the committee be taken on the
issue of pursuing a change in the definition of "recombinant
DNA," or the title of the NIH Guidelines. Dr. Korwek said he
preferred to leave the definition alone because it is used
throughout the NIH Guidelines and further problems could be
created by any change in definition. Further, he said he was
not in favor of the language as currently exists in
Recommendation D because it covers non-recombinant DNA
transgenics

.

Dr. Atlas moved that Recommendation D be amended to include the
phrase "recombinant DNA, or DNA or RNA derived therefrom" in
place of the term "DNA" in the first sentence. It would
therefore read:

"This section covers experiments involving whole
animals, both those in which the animal's genome has
been altered by stable introduction of recombinant DNA,
or DNA or RNA derived therefrom, into the germ line
(transgenic animals) and experiments involving viable
recombinant-DNA-modif ied microorganisms tested on whole
animals .

"

Dr. Mannix seconded the motion. Dr. Neiman accepted this
language as a "friendly amendment," and Dr. Erickson concurred.

Dr. Gartland suggested the use of the word "molecules" to
standardize this phrase with its use in Recommendation F. Dr.
Davis noted that RNA cannot be incorporated into the genome of an
animal and therefore it should be dropped. Dr. Gellert said if
"RNA" were removed then the word "molecules" was unnecessary
because that referred to the RNA.

The final wording agreed upon for this sentence then became:

"This section covers experiments involving whole
animals, both those in which the animal's genome has
been altered by stable introduction of recombinant DNA,
or DNA derived therefrom, into the germ line
(transgenic animals) and experiments involving viable
recombinant-DNA-modif ied microorganisms tested on whole
animals .

"

There being no other amendments to the motion. Dr. McGarrity put
the motion to a vote. The motion passed by a vote of 20 in
favor, none opposed, and no abstentions.
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IV. PROPOSED AMENDMENT OF SECTION I-C OF THE NIH GUIDELINES (tabs
1310/1, 1317, 1318, 1319, 1320, 1327, and 1328).

Dr. McGarrity called on Dr. Cohen to begin discussion of this
agenda item. Dr. Cohen delineated the history of the proposal
from the Foundation on Economic Trends to amend Section I-C of
the NIH Guidelines to cover projects conducted abroad if the NIH
had contributed any developmental funding. He said there was
general dissatisfaction with the proposal but also with the lack
of a procedure to prevent recurrences of such things as the
Wistar rabies vaccine episode. He said a working group had
convened on February 1, 1988, to address this situation and the
working group had grappled with several issues involved in this
proposal

.

The first issue was there are reasons to conduct recombinant DNA
projects abroad, namely that diseases can be best studied in
endemic areas and the working group did not believe they could
propose anything which would stifle such responsible research.

The working group recognized that the NIH has limited
jurisdiction over international projects, that foreign
governments are autonomous, and that NIH jurisdiction pertains
primarily to institutions and investigators receiving financial
support from the NIH. Further, the working group recognized many
problems associated with international research were a result of
incomplete or inadequate communication.

Therefore, the purpose of the final proposal (tab 1317) was to
attempt to facilitate proper communications and ensure
appropriate approvals for international projects which are
concerned with deliberate release and human gene therapy. The
proposal instructs researchers whose projects are a direct
extension of NIH-funded research to provide NIH with evidence
that the project is in compliance with the NIH Guidelines, the
host country's guidelines, or is acceptable by an appropriate
Government office of the host country. The. aim is to recognize
the autonomy of foreign governments while assuring proper
communication occurs and at the same time not hindering
responsible research.

Dr. Gottesman said Section I-C of the current NIH Guidelines
covers all recombinant DNA research within the United States and
was applicable to projects done abroad if supported by NIH funds.
The proposal from the Foundation on Economic Trends was in
response to an experiment which had taken place in Argentina that
was determined as not falling under the NIH Guidelines because no
NIH funds were used for the testing abroad. However, the
development of the recombinant molecules used in the field test
was performed at an U.S. institution and was funded by the NIH.

[142] Recombinant DNA Research, Volume 13



Dr. Gottesman said the problem was in definition of the term
"project." The NIH defines a project in terms of what appears in
a grant application. The working group felt some discomfort that
a "project" could be defined to suit the purposes of an
investigator and bypass applicability of the NIH Guidelines by
moving portions of an experiment to a foreign country. On the
other hand, the working group did not want to dictate to foreign
governments what appropriate safety conditions were required.

Therefore, the final proposal defined a project as research done
using "materials containing recombinant DNA developed with NIH
funds and the research is a direct extension of the development
process." This definition has been criticized by some as too
vague and by others as being too narrow. There has also been
criticism of allowing for written acceptance by a foreign
government in lieu of compliance with the NIH Guidelines. Dr.
Gottesman said the working group’s major concern was that the
foreign government be aware of the research and to allow them to
make an appropriate decision on safety issues.

Dr. Korwek said that criticisms by both the Food and Drug
Administration and the Foundation on Economic Trends were valid
but that by closing some loopholes others may be opened and
therefore he welcomed suggestions for amending the proposed
language for Section I-C.

Mr. Lanman said he was interested in how this provision was to be
enforced as currently the only mechanism for enforcement was
through curtailment of NIH funding to violating institutions and
investigators. He suggested the following wording to tie in NIH
funding of recombinant DNA research to the NIH Guidelines:

"The NIH Guidelines are also applicable: (1) to
projects done abroad if they are supported by NIH funds
or (2) to research done abroad if it involves
deliberate release into the environment or testing in
human beings of materials containing recombinant DNA if
the research is a direct extension of research
conducted at or sponsored by an institution that
receives any support for recombinant DNA research from
the NIH."

Mr. Lanman proposed a major change in the working group's
proposed wording to make foreign applicability rules the same as
domestic applicability rules. That is, he proposed replacing the
entire first sentence of the proposed paragraph with the
following

:

"The NIH Guidelines are also applicable to projects
done abroad if they are supported by NIH funds or
conducted at or sponsored by an institution that
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receives any support for recombinant DNA research from
the NIH."

He said this would go beyond the working group's limitation to
testing in humans or deliberate release into the environment, but
he said it had the advantage of simplifying matters and applying
the same rules to foreign research as are applied to domestic
research.

Dr. McGarrity asked for clarification of the phrase "direct
extension" in Mr. Lanman's first suggestion. He asked if this
was meant to apply to domestic work in which an investigator
turned his research over to a commercial company for development.
Mr. Lanman replied he envisioned this only applying to work done
abroad.

Dr. McGarrity then asked how his second suggested change would
deal with the host country which has established rules. Mr.
Lanman said his suggested wording only applied to the first
sentence and that he would retain the remainder of the wording
from the working group's recommendation.

Dr. McGarrity asked if organizations and institutions such as the
American Type Culture Collection and his own institution, the
Coriell Institute for Medical Research, which are repositories
for biological materials and receive NIH funding, would be held
responsible for eventual uses of materials which they have
supplied. Investigators might then use them in an experiment
which those organizations took no more part in than to supply the
original cell culture, virus, bacterium, or plasmid. He
questioned whether this was really enforceable.

Dr. Johnson said there was another issue that the language didn't
address and that was putting the original NIH grantee in a
position of, "trying to guarantee all future downstream
research." He said the grantees probably could not guarantee
that and as such this could lead to an unwillingness to share
materials for research with others unless some guarantee could be
given to them that they would not be penalized. Additionally, he
said researchers in other countries should be free to improve on
research materials developed in this country and should be able
to look for better applications to human, animal or other types
of problems using them in any way that they see fit.
Furthermore, the proposed wording of Section I-C was also putting
foreign governments in a position of having to accept the NIH
Guidelines or develop their own, and this may be unenforceable.

Dr . Atlas agreed and said the only way an investigator could then
protect himself would be to not share biological materials with
his colleagues.

[
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Dr. Cohen said the working group tried to deal with this issue.
The proposal was not designed to impede responsible research, but
to make sure that appropriate people know the research is going
on so that any potential problems can be dealt with. He said any
suggestions to this end would be most welcome.

Dr. Gottesman said she saw the proposal as making applicability
more specific, limited to projects only, rather than the overall
work being undertaken by an institution, when dealing with a
foreign institution. She questioned whether this proposed
amendment to Section I-C would have helped in the Argentinean
incident had it been in place. She said it was really addressing
a different issue.

Dr. McGarrity said that the collaboration was with a commercial
organization, not an academic institution, and in his opinion
unless commercial organizations voluntarily followed the NIH
Guidelines such experimentation would not be covered.

Dr. Gartland said he understood that Wistar turned the vaccine
over to a French company who then collaborated with PAHO which
conducted the field trial in Argentina. Mr. Jeremy Rifkin said
his understanding was that the NIH supplied funds specifically to
Wistar to conduct the research and the only portion of the
research that was not funded by NIH was the small portion of
funds needed to do the experiment in Argentina.

Dr. Gottesman asked Mr. Lanman if his suggested rewording of
Section I-C would cover the Wistar incident. Mr. Lanman said it
was directly pertinent because his issue was to what extent
domestic applicability should differ from foreign applicability.
He asked how we would deal with the same situation if it occurred
domestically. He said the phrase "sponsored by" might be a more
ambiguous term and subject to more interpretation.

Mr. Rifkin commended the working group for their recommendations.
He said the key word was "responsibility," and the reason the
issue was raised at all was the nature of the experiment in
Argentina. He said Wistar had received millions of dollars from
NIH to develop a rabies vaccine and then took money from other
sources to conduct the field experiment in Argentina in
connection with PAHO and a French company. He said the working
group did a good job at closing the loopholes but that the phrase
"direct extension" still left a loophole for interpretation.

Mr. Rifkin said there was legal precedent in definitions found in
regulatory language promulgated by the Council on Environmental
Quality ( CEQ) for the use of the word "connected" rather than
"direct." He said that actions are connected if they, "cannot or
will not proceed unless other actions are taken previously or
simultaneously and are inter-dependent parts of a larger action
and depend on the larger action for their justification."
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Mr. Rifkin agreed there was still some room for interpretation
and said, "There is no way that you can develop any kind of
legal standard that cannot in some way be misinterpreted or
abused." However he felt the CEQ definition was a "federal
standard," whereas "direct" had no standard definition used by
any agency in similar matters.

Mr. Rifkin said he did not agree with the proposal to allow
foreign countries not having their own guidelines to issue
written acceptance in lieu of compliance with the NIH Guidelines.
He said this would weaken the existing NIH Guidelines. He said
the point was that the NIH had set international standards and
that other governments had looked to the RAC and the NIH in
adopting their own standards. He said the NIH had a
responsibility for ensuring no double standards are set for
research and that it has a responsibility for any kind of
international application of research which it funds. Not to do
so would send a clear message to other nations that they could
use third world countries, or other countries, as dumping grounds
for deliberate release experiments. He said to prevent this he
would like the wording suggested by the Foundation on Economic
Trends to be substituted for the proposed wording.

Upon questioning by Dr. McGarrity, Mr. Rifkin said he did not
suggest that Wistar was involved directly in the Argentinean
release of the rabies vaccine.

Dr. Johnson said he did not wish to comment on the CEQ
definitions but that he was concerned with the concept of an NIH
grantee trying to ensure appropriate control of downstream
research.

Dr. Neiman said he questioned the legal precedent of the use of
the term "foreseeable" as to whether it was based on an
understanding of connectiveness in a scientific sense. He said
he preferred the use of the word "direct," even if undefined.

Dr. Neiman asked how the working group intended to cover the
issue raised by the Foundation of countries who did not have
their own guidelines as addressed in the final sentence of the
proposed amendment to Section I-C. Dr. Cohen said it was
considered as an oversight mechanism to cover those instances
where no guidelines are in place and approval comes from a
country to do research on a disease which is endemic to its
geographic area or population.

Dr. Neiman said Mr. Lanman's suggested wording used sponsorship
by an institution, as opposed to the project, as the basis for
potential enforcement and that seemed consistent with what is
done generally for human experimentation in this country today.
He endorsed this approach.
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Dr. McGarrity asked if NIH supported development of a
non-recombinant vaccine, and it goes to a foreign country for
field testing, what human subjects regulations would be used.

Mr. Lanman said that Department of Health and Human Services
funding was tied to DHHS Human Subjects Regulations. Dr. Miller
said it would also require FDA approval because interstate
commerce regulations require FDA approval of shipment for use in
a foreign country.

Dr. Pagano said he liked the phrasing as proposed. He said if
the host country did not have guidelines they would need to
accept whatever is to be tested and this is bolstered by the
statement whereby the NIH reserved the right to withhold funding.
He said, "They can review, they should review," but "I don't
think we can rigidly hold other countries to our standards
because their problem may be different and there is a risk versus
benefit to consider here." In other words the host country is
allowed the leeway to make its own guidelines but if a U.S.
investigator or institution is introducing a product to a country
which does not have guidelines, the NIH still has a right and a
means to prevent it.

Dr. Childress said he agreed but the phrase "in lieu of
compliance with the NIH Guidelines" should be worded to indicate
what was expected was conduct reasonably consistent with the NIH
Guidelines

.

Mr. Brell, Attorney and Officer for the Foundation on Economic
Trends said he felt acceptance by an appropriate Government
agency in the host country after proper scientific consideration
of risk was necessary. He said he felt the word "connected"
should be used along with the word "direct," to show that if
something is part of a larger cohesive whole it must fall under
the NIH Guidelines as well as if it is predicated on previous or
simultaneous actions. This language had been defined by the CEQ
and is used in assessing environmental impact.

Dr. Gottesman asked for an interpretation of the word "sponsored"
by the lawyers in the group. She asked if it were too broad a
term and whether it would be interpreted to include all "direct
extensions." She said a possible solution to this may be to use
the term "sponsored by." Dr. Gottesman said that the term
"connected" may have a legal meaning but that all research is
predicated on research in the past and tomorrow's research is
reasonably foreseeable from research going on today.

Dr. Murray asked how developing or non-industrialized nations
process requests coming to them for research and what issues come
up in such a setting, and what obligation a researcher has to
control the use of materials and results of research. He said he
believed in the Argentinean field trial the investigators were
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trying to circumvent mechanisms to inform the Government and
protect people in order to move the project ahead more rapidly
than they should have.

Mr. Lanman said, in response to Dr. Gottesman’s suggestion to use
the term "sponsored by," that it could be interpreted broadly and
the toughest part of interpretation would be whether provision of
research materials alone constitutes sponsorship. He suggested
an alternative to the use of "direct extension." He said the
following phrase should be substituted:

"The research is subject to control through funding,
sponsorship, or the direct provision of research
materials by an institution within the United States or
its territories that receives any support for
recombinant DNA research from the NIH."

Dr. McGarrity reiterated his question as to whether this would
apply to repositories who supply viruses, bacteria, tissue
samples and cell cultures. Mr. Lanman said another way of doing
it may be to tie provision of research materials to a formal
collaboration to prevent a company or organization providing
research material to an external source to do research in order
to bypass applicability of the NIH Guidelines.

Mr. Brewer said he liked Mr. Lanman’ s suggestion in that it would
solve virtually all of the problems with the exception of people
who were deliberately trying to get around the NIH Guidelines,
and that perhaps there were other agencies and institutions of
the Federal Government more appropriate to handle those
situations. He said he thought the best NIH could do is try to
create a situation in which it ties the money it provides to
researchers and institutions to an understanding that the duty
falls upon those researchers and institutions to conduct their
work and oversee it in accordance with the NIH Guidelines.

Dr. Pramer drew the parallel with human subjects research and
said that local IRBs are not concerned with where the research is
taking place, but rather the standard of work, the quality of
research, and how well confidentiality and protection of health
and welfare of the human subjects is assured. Furthermore, the
IRBs are charged by the institution to review all projects which
are using human subjects, irrespective of funding.

Mr. Rifkin asked Mr. Lanman if, using his proposed terminology,
the Wistar Institute gave a vaccine to a private French company
who in turn gave it to PAHO for a field trial, whether this would
be a direct provision.

Mr. Lanman said it would not be direct.
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Mr. Rifkin said this then defeated the whole purpose of the
working group's proposal and for that reason the word
"connected,” rather than "directed," needed to be used, because
surely this work was connected and would therefore require NIH
oversight. Mr. Rifkin said if Mr. Lanman's proposal were to be
accepted it would show that the NIH and the Federal Government
were not willing to take responsibility for research it funds and
that there would be further incidents in the future.

Dr. Davis said he was surprised by Mr. Lanman's interpretation
that this would not be a direct provision and agreed with Mr.
Rifkin that there was a problem. He said, "if there is a general
agreement that 'direct' would not cover that, [the Wistar
experiment] then we have not done our job adequately."

Dr. Cohen said some of the problem is in talking about a
researcher developing something and someone else using it, and
this could be resolved by the use of the word "foreseeable," but
the original researcher might not foresee an eventual use for his
research. However, in the case of a researcher who develops a
vaccine, as in the Wistar case, it becomes obvious that a field
test is a foreseeable consequence of the initial research.

Dr. McGarrity pointed out that the NIH ruled in that case the
field test was not a direct extension of the research because no
field test was mentioned in the original grant application or in
progress reports. Mr. Lanman said this was part of what was
considered as well as the fact that the field test was not funded
by the NIH.

Mr. Mannix suggested a different approach, to require that
progress reports include disclosure of any planned testing,
whether abroad or domestic.

Dr. Gottesman said her interpretation of Mr. Lanman's response to
Mr. Rifkin was that if "direct extension" did not cover such an
experiment, that "sponsored by" might. She said "connected" and
"foreseeable" would meet with the same problems in terms of who
is the person who is responsible to foresee a use for research
materials

.

Mr. Brell asked what problems were seen with using both
"connected" and "reasonably foreseeable," since these were both
terms defined by the Council on Environmental Quality. Dr.
Gottesman reiterated that science is based on all knowledge that
has come before and therefore it would be hard to convince any
court that any particular experiment is not "connected" to any
other research. She said, "the point is that these definitions
have to be written for scientists as well as lawyers if they are
going to be of any use to any of us that are doing research."
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Mr. Rif kin asked to put aside definitions and to look at
principle. He once again cited the Wistar experiment and asked
Dr. Gottesman if she felt the research in Argentina was a
"direct extension."

Dr. Gottesman replied she was on the working group and that the
wording "direct extension" was put into the recommendation
because it was the consensus of that group that the field trial
was a direct extension, that it was clearly what had to be done
next in development of the rabies vaccine.

Mr. Rifkin said it was important to him to have the principle
established rather than argue semantics so that in the future
there would be no problem in interpreting the NIH Guidelines.

After the luncheon recess, Dr. McGarrity called the committee to
order and asked for pertinent discussion and comments with an aim
toward a closure on the subject.

Dr. Gottesman said since she was an ad hoc member of the RAC and
had no voting privileges she would proffer some text for the
group to work on. She proposed a revision of Section I-C of the
NIH Guidelines to read as follows:

"The NIH Guidelines are also applicable to recombinant
DNA projects done abroad: (1) if they are supported by
NIH funds or conducted at, or sponsored by, an
institution that receives any support for recombinant
DNA research from NIH; and (2) if it involves
deliberate release into the environment or testing in
humans of materials containing recombinant DNA
developed with NIH funds and the research is a direct
extension of an NIH-supported project.

"If the host country, however, has established rules of
conduct of recombinant DNA projects, then a written
assurance of compliance with those rules may be
submitted to NIH in lieu of compliance with the NIH
Guidelines. Alternatively, if the host country does
not have such rules, written acceptance of the proposed
project by an appropriate Government office of the host
country is necessary. The NIH reserves the right to
withhold funding if the safety practices to be employed
abroad are not reasonably consistent with the NIH
Guidelines .

"

Dr. Gottesman said she knew of an alternatively worded proposal
which was somewhat simpler and asked if, after having it read, a
straw vote could be taken on which alternative to discuss
further

.
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Mr. Brewer then suggested the following alternative revision to
Section I-C of the NIH Guidelines:

"The Guidelines are applicable to all recombinant DNA
research conducted at or sponsored by an institution
that receives any support for recombinant DNA research
from the National Institutes of Health (NIH). This
includes research performed by NIH directly.

"An individual receiving support for research involving
recombinant DNA must be associated with or sponsored by
an institution that can and does assume the
responsibilities assigned in these Guidelines.

"For any recombinant DNA research done in another
country, if that country has established rules for the
conduct of recombinant DNA projects, then a certificate
of compliance with those rules may be submitted to the
NIH as evidence of compliance with the NIH Guidelines.
Alternatively, if the host country does not have such
rules, written acceptance of the proposed project by an
appropriate Government office of the host country is
necessary. The NIH reserves the right to withhold
funding if the safety practices are not reasonably
consistent with the NIH Guidelines."

Mr. Brewer said this puts the burden on every institution to
adhere to the NIH Guidelines and take them seriously and that
additionally letters could be written to all institutions to say
that the NIH expects people to live not only by the written NIH
Guidelines but the spirit of these Guidelines. He said this
could be done easily and would not discourage the normal exchange
of scientific research material and ideas. This letter could be
made a permanent part of the file for each institution and
investigator. If this kind of rule had been in effect there
would have been strong ground for the NIH to withhold further
funding from Wistar or any other institution which violated its
intent and spirit.

Dr. Korwek asked if the NIH ruling that the Wistar project was
not encompassed within the NIH Guidelines was because of the
definition of "project," which the NIH interpreted to be
synonymous with "research grant." Dr. Gartland said the history
of the third paragraph of Section I-C was it was written to cover
research grants being awarded to foreign institutions.

Mr. Mannix asked which funds were being sought to be withheld,
funds for a particular project or institution-wide funding. Dr.
Gottesman said she believed it to be institutional funding which
is a lever NIH has used with institutions to make sure everyone
within an institution abides by the rules. Therefore a violation
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on a single project could jeopardize continued funding on any or
all recombinant DNA work at the institution.

Dr. McKinney said he believed this could be interpreted also to
cover a third party action in which an institution funded by NIH
could be held responsible for research initiated by them and
turned over to a second party who, in turn, allow a third party
to continue further research without the consent or knowledge of
the originating institution.

Dr. Atlas said he would prefer the phrase "or done in
collaboration with," to be put in the language of the proposal to
obviate the innocent third party liability.

Mr. Brewer said he would accept "in collaboration with" as an
additional phrase.

Dr. McGarrity asked whether he could get a feeling of the
committee as to which proposal they were more comfortable with.
Dr. Riley asked Dr. Gottesman what was in her proposed language
that was not in the Brewer proposal. She replied the major
difference was the reiteration of the "direct extension"
terminology. She said she was not sure that "collaboration"
would fit in the proposed language but said the phrase "sponsored
by" could be footnoted to include "collaboration."

Dr. Cohen said the concept of "collaboration" would eliminate the
"direct extension" phraseology because it involves active
participation and he said it dealt with the problem nicely.

Mr. Brewer then reiterated his proposal in the form of a motion
to read:

"The Guidelines are applicable to all recombinant DNA
research conducted at or sponsored by or done in
collaboration with an institution that receives any
support for recombinant DNA research from the National
Institutes of Health (NIH) . This includes research
performed by NIH directly.

"An individual receiving support for research involving
recombinant DNA must be associated with or sponsored by
an institution that can and does assume the
responsibilities assigned in these Guidelines.

"For any recombinant DNA research done in another
country, if that country has established rules for the
conduct of recombinant DNA projects, then a certificate
of compliance with those rules may be submitted to the
NIH as evidence of compliance with the NIH Guidelines.
Alternatively, if the host country does not have such
rules, written acceptance of the proposed project by an
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appropriate national government office of the host
country is necessary. The NIH reserves the right to
withhold funding if the safety practices employed
abroad are not reasonably consistent with the NIH
Guidelines .

"

Dr. Vidaver seconded the motion.

Dr. Cohen asked if "in lieu of" could be substituted for "as
evidence of" in the third paragraph. Mr. Brewer said he would
accept this as a friendly amendment. Dr. Miller had the concern
the term "collaboration" could be interpreted too broadly. He
said scientists know what is meant by "collaboration," but
thought some qualifying language needed to be added such as
"active continual collaboration," to clarify the intent of the
language. Mr. Brewer said he would drop the phrase "in
collaboration with," if anyone had any wording that could better
be substituted without raising ambiguities.

Mr. Brell said an institution should bear the responsibility for
monitoring to ensure the products of their research are not being
used in a way that would contravene the provisions of the NIH
Guidelines and the RAC was being too timid in their use of such
words as "colla' oration. " He said he wanted the term
"appropriate g rnment agency" defined. Mr. Brewer said he
would be willi to accept expanded language similar to
"appropriate national scientific or health official," if Mr.
Brell thought that would clarify the issue.

Dr. Riley asked if, in the case of a foreign country that did not
have regulations in place, the only safeguard would be the
signing-off by that country's government official. Dr. McGarrity
explained the final sentence of I-C would still be in effect,
that, "the NIH reserves the right to withhold funding" if the
safety practices are not proper.

Dr. Gottesman asked for clarification as to whether the current
two sets of proposals differed so much from what appeared in the
Federal Register notice that a vote would not be in order to
approve either, and that it may have to be put out for public
comment again. Mr. Lanman said he believed the proposal was now
so broad that this was going to be necessary. Dr. Gottesman
asked whether a vote should be taken to have one or the other
proposals perfected and published for public comment. Dr.
McKinney suggested the motions currently on the table be
withdrawn.

Mr. Brewer withdrew his motion from consideration at this time by
the RAC.

Dr. Tolin said she was in favor of the language being proposed.
She cautioned that in adding requirements for compliance the
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committee keep in mind that we cannot force foreign governments
to comply, and that perhaps acceptance of these guidelines would
be a more favorable target.

Dr. McGarrity asked Mr. Lanman if Mr. Brewer's withdrawn motion
was a reasonable starting point for the next round of publication
in the Federal Register , and still allow for limited modification
at the next meeting of the RAC. Mr. Lanman said there were
several options:

1. A decision could be made on one version to
recommend to the Director of NIH;

2. The Director, NIH, could be asked to publish
alternate versions for comment; or

3. It could be left to the Director's discretion
to publish a version which would meet certain
criteria, and allow the Director to provide
the specific language.

Dr. Gartland asked whether the sense of the committee was that
what was voted on today go out for further comment and brought
back to the October RAC meeting or whether the whole issue should
go back to a working group for even further work and brought back
in October. Dr. Korwek said there was enough dispute over what
specific words meant and how they should be construed, and that
there were many diverse viewpoints being dealt with, and he felt
it should go back to the working group for eventual republication
for comment. General agreement was voiced around the table for
sending the proposals back to the working group.

Dr. McGarrity thanked Dr. Cohen and the working group for their
efforts on these topics.

V. PROPOSED AMENDMENT OF SECTION III-B-5 OF THE NIH GUIDELINES: (tabs
1310/III , 1313 , 1328, 1329, 1331).

Dr. Cohen said the proposal had come from Dr. Joseph Fordham of
Novo Laboratories requesting Section III-B-5 of the NIH
Guidelines be changed to read:

"For large-scale (LS) fermentation experiments,
involving non-pathogenic and non-toxicogenic
recombinant strains of host organisms having an
extended history of safe industrial use, the
appropriate physical containment conditions need to be
no greater than those for the host organism unmodified
by recombinant DNA techniques; the IBC can specify
higher containment if it deems necessary."
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Dr. Cohen said he had no major objection to the request, but he
was slightly concerned because it implies that interpretation is
left to the principal investigator and that perhaps continued use
of exchanger lists or definitions of what organisms are covered
under such amendments may be preferable.

Dr. McKinney said he was troubled by the lack of definition of
such terms as "extended history" and "safe industrial use." He
said "extended history" could be interpreted to mean almost any
time frame, and that due to lack of recorded fermentation
accidents and lack of monitoring, there was no way to judge what
"safe industrial use" was. He said it was important that risk
assessments be done so that such terms could be eliminated and
experiments could be judged on the facts at hand, not history
which may or may not be available for a given material.

Dr. Pramer said he was not uncomfortable with this broad proposal
based on the proposals being received from industry, particularly
if the one from Eli Lilly to be discussed next is taken as an
example. He said with the past experience with Saccharomyces and
E. coli , he was willing to accept such a proposal, especially
since it was still subject to the system of checks and balances
built into the NIH Guidelines, i.e., IBC review and
recommendations

.

Dr. Riley said the terms "non-pathogenic" and "non-toxicogenic"
were generic and needed more definition, and she believed a case-
by-case review was still necessary until a group could establish
universally acceptable definitions of organisms that could be
exempted.

Dr. Johnson said, in reference to Dr. McKinney’s comments, that
people had been looking for adverse reactions in large-scale
fermentation and the only one was allergenicity to products such
as penicillin, but that workers were avidly monitored.
Furthermore, if a general approval of organisms widely used in
large-scale fermentation is not made available, the RAC could
expect a long list of single case proposals in the coming years
which could hinder U.S. competitiveness in the field.

Dr. Gottesman questioned whether the flexibility is already there
and this just allows for the recognition of the flexibility and
the problem of specifying containment could be left to the local
IBCs on a case-by-case basis.

Dr. McGarrity said he believed local IBCs could recommend lower
than BL1-LS. Dr. Gartland said the next sentence of the current
Section III-B-5 recommends following Appendix K, where
appropriate, and "where appropriate" is the language which
provides flexibility for the IBC. However, he said, IBCs are
reluctant to use this.
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Dr. McKinney said this was the underlying issue, the reluctance
on the part of a number of IBCs to take on the responsibility for
determining what containment levels will be used. He agreed with
Dr. Gottesman that the proposed recommendation does nothing that
the current III-B-5 does not already do. He said a narrative
could be added to describe good industrial practices but these
vary according to the process involved and the group performing
the fermentation.

Dr. Gartland said he had spent time with representatives from Eli
Lilly discussing the way the NIH Guidelines are currently
constructed. In essence, if a small-scale experiment requires
BL1, then the same experiment done on a large-scale basis would
require BL1-LS, but the wording "where appropriate" added a
certain amount of flexibility.

Dr. Miller said the FDA had proposed over a year and a half ago
that going to large-scale with exempt organisms such as E. coli ,

B. subtilis , or Saccharomyces required only very low containment,
and that BL1-LS was unwieldy, expensive and unnecessary for
academia and for industry. Experience since then has shown that
utilization of lower than BL1-LS containment for these organisms
had produced no demonstrable problems and had met with a great
deal of acceptance and enthusiasm from industry. He said FDA
urged that some generic criteria be adopted for exactly the same
reasons, because many of these organisms require only very low
containment, that BL1-LS is unwieldy, expensive and unnecessary,
and that this will allow industry to plan for future production
facilities which will need to be built as the industry expands.

Dr. Miller said the FDA would prefer criteria closer to the OECD
proposed generic criteria mainly because these have been adopted
and accepted throughout the world.

Dr. Cohen suggested expanding the list of exempt organisms. Dr.
McKinney suggested deleting the second sentence of the current
III-B-5 and substituting the statement, "Where appropriate.
Appendix K shall be used," and allow the IBCs to decide
appropriate containment on the basis of such data as they deem
necessary to make their decisions. Dr. Gottesman said she
believed there could be changes made to Appendix K to add
flexibility.

Dr. McKinney said he agreed with Dr. Riley that the NIH
Guidelines were developed with the greatest concern being
addressed to risk to humans performing recombinant DNA research.
This concern has now shifted, as the technology has grown, from
the laboratory to the environment outside the laboratory and the
impact of recombinant DNA on the total world. He stressed more
attention needed to be paid to the total environment but that any
language needed to be flexible enough to move at the pace of the
technology.
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Dr. Gottesman suggested no changes be made to Section III-B-5,
but to revise the wording of Appendix K-I of the NIH Guidelines
to read:

"The selection of the physical containment level
requirement is based on the containment guidelines as
established in Part III of the Guidelines. For
purposes of large-scale research or production, three
physical containment levels are established. These are
referred to as BL1-LS, BL2-LS, and BL3-LS. The BL1-LS
level of physical containment is recommended for large-
scale research or production of viable organisms
containing recombinant DNA molecules which require BL1
containment at the laboratory scale. For large-scale
fermentation experiments involving non-pathogenic and
non-toxicogenic recombinant strains of host organisms
having an extended history of safe industrial use, the
IBC may consider suggesting containment consistent with
good industrial practice rather than using
BL1-LS .

"

Dr. Gottesman said this would add flexibility. It would remove
the requirement for BL1-LS and make it a recommendation, thereby
putting more flexibility in the hands of the IBC.

Dr. Gellert moved Dr. Gottesman' s proposed revision to Appendix
K-I of the NIH Guidelines be adopted. Dr. Pramer seconded the
motion.

Dr. Miller asked what BL1-LS was being recommended for. Dr.
Gottesman replied it would be recommended for experiments
requiring BL1 containment at the laboratory scale. Dr. Miller
suggested deleting the sentence recommending BL1-LS for
experiments requiring BL1 containment at the laboratory scale
because he felt it was negated in the next sentence. Further, he
said he would incorporate some of the language of the Federal
Register notice of June 26, 1986, to say, "For recombinant
DNA-containing organisms meeting certain criteria, appropriate
large-scale containment will be no greater than that for the host
organism unmodified by recombinant DNA techniques."

Mr. Mannix suggested breaking Appendix K-I into K-I-a and K-I-b.
Appendix K-I-a would be prefaced by "Except as in K-I-b...." and
would read as the current K-I, but changing the word "required"
to "recommended." Appendix K-I-b would consist of the proposed
language before the committee for large-scale fermentation and
read, "For large-scale fermentation experiments involving
non-pathogenic and non-toxicogenic recombinant strains of host
organisms having an extended history of safe industrial use the
appropriate physical containment conditions need be no greater
than those for the host organism unmodified by recombinant DNA
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techniques; the IBC can specify higher containment if it deems it
necessary.

"

Dr. Van Houten, the Chairman of the IBC at Schering-Plough
Corporation said the IBC there felt they had the power to lower
containment, but they did not feel comfortable with the possible
associated environmental release. He said IBCs would appreciate
studies being conducted to reassure IBC members that if such
decisions to lower containment are made there are sound
scientific facts upon which to base those decisions.

Dr. McKinney replied saying establishment of the biosafety levels
was based on assessment of risk associated with working with the
recombinant organisms and principally the risk to humans . He
suggested possibly a "Points to Consider" document should be
developed for guidance to IBCs in considering whether they should
lower containment below BL1 . Further, he suggested industry
could come up with good industrial large-scale practices criteria
which could be used for IBCs to measure their decisions.

Dr. Johnson reiterated that if industry were to be forced into
case-by-case review of large-scale fermentation production, it
would place the American industry at a distinct economic
disadvantage, because the rest of the world is operating under
generic exclusion criteria. Dr. Miller said there were
requirements for an entirely closed system in use for low-risk,
well understood and often used industrial organisms.

Dr. Foglesong from Eli Lilly said another consideration, aside
from processing in the fermentor, is processing outside. Under
BL1-LS standards you are required to inactivate the organism
before removing it from the fermentor.

Dr. Gottesman restated the amended wording for Appendix K-I as
follows

:

"The BL1-LS level of physical containment is
recommended for large-scale research or production of
viable organisms containing recombinant DNA molecules
which require BL1 containment at the laboratory scale.
For large-scale fermentation experiments involving
non-pathogenic and non-toxicogenic recombinant strains
of host organisms having an extended history of safe
industrial use, the IBC may set large-scale containment
conditions at those appropriate for the host organism
unmodified by recombinant DNA techniques and consistent
with good industrial large-scale practices."

Dr. McGarrity ruled that this wording was substantially different
from that of the motion on the floor, whereupon Dr. Gellert
withdrew his motion and Dr. Pramer his second. Mr. Mannix moved
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adoption of the superseded wording for Appendix K-l as presented
by Dr. Gottesman and the motion was duly seconded.

There being no further discussion on the motion. Dr. McGarrity
put the motion to a vote and the motion passed by a vote of 15 in
favor, none opposed, and Dr. Johnson abstained from voting.

VI. PROPOSAL TO INCLUDE PSEUDOMONAS MENDOCINA IN SUBLIST A,
APPENDIX A, (tabs 1310/V, 1323).

Dr. Roberts said the proposal was a simple case of including an
organism in sublist A of Appendix A. He said it merited little
discussion, was well documented and clear. Dr. Erickson said he
was of the same view.

Dr. Gottesman said organisms on the list are supposed to exchange
information between each other and therefore have already seen
each other's genetic complement. Therefore, if it is made by
recombinant DNA, it is not novel. Plasmid mobilization of
chromosomal DNA has been taken as evidence for chromosomal gene
exchange. A separate issue is does this exchange take place in
both directions.

Dr. Roberts moved that the proposal from Dr. Burt Ensley of AMGen
(tab 1323) be approved. Mr. Brewer seconded the motion. There
being no further discussion, Dr. McGarrity put the motion to a
vote. The motion passed by a vote of 14 in favor, none opposed,
and no abstentions.

VII. LARGE-SCALE PRODUCTION INVOLVING CEPHALOSPORIUM ACREMONIUM
STRAIN LU-79-6 (tab 1310/11, 1311, 1313, 1324, 1329).

Dr. McKinney said he was in agreement with the proposal by Eli
Lilly to approve this at less than BL1-LS containment, but he had
some concerns from the documentation which he felt should be
brought to the committee's attention.

He said there seemed to be some disagreement between the request,
the heading of the letter, and the closing paragraph of the
letter from Eli Lilly in how they intended to handle the
committee's decision. In the request they had asked that the RAC
approve conditions for experiments and products involving
Cephalosporium acremonium . However, the closing of the letter
said that the Lilly IBC would determine what conditions would be
used depending on the outcome of the experiments. He asked for
clarification of what role the Lilly IBC was going to have and
whether RAC was being asked to approve production methodology
beyond the experimental stage.
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Dr. Foglesong said Lilly was asking for RAC approval but that the
IBC was maintaining the option to require a containment level
higher than that approved by the RAC, and that approval was being
sought for both experimental and production methodology.

Dr. McKinney suggested that the IBC should compare their good
industrial practices at least against BL1-LS so judgments can be
made as to what exactly will be done. The focus should not be
limited to infectivity or pathogenicity of the organism being
fermented and environmental concerns should be taken into
account. He said Dr. Johnson had already alluded to concern over
the issue of antigenicity of the culture.

Dr. McKinney noted the proposal stated, "It is intended that the
effluents from the process, including the biomass will be
inactivated prior to removal from the facility." Lilly believes
the strain to be safe insofar as any viable cells of this
organism which would reach the environment would be at low
concentration and not hazardous to man or the environment.

Dr . McKinney said he wanted to know if in fact it was intended
that the biomass and the waste from the process would be
discharged into the environment, and if so, how this would be
done. However, he stressed he was in basic agreement with the
process and the intended method of operation.

Dr. McGarrity said Dr. Pramer and he had discussed this proposal
and that Dr. Pramer had implied he viewed this proposal
favorably. Dr. Miller said the FDA was essentially in agreement
that the organism is wholely appropriate to be grown at a lower
containment level and the recombinant DNA modification was not
significant to raise the level of containment.

Dr. McKinney reiterated his concern about potential environmental
impact because he felt there was a lack of data addressing
introduction of this organism into the environment.

Dr. McGarrity asked if this same concern would hold true on the
discussion of the revision of Appendix K-l where the IBCs were
allowed, where appropriate, to lower containment from BL1-LS.
Dr. McKinney replied this would apply, however the institution
would then assume the responsibility, rather than NIH supplying
approval

.

Dr. Fordham from Novo Scientific said all such products would
undergo an environmental assessment before approval by other
agencies such as EPA or FDA.

Dr. Foglesong said with more than ten years' experience with
recombinant DNA technology and several decades experience in
fermentation technology it is the belief of Lilly that the LU-4
strain constructed by Lilly, like its non-recombinant
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progenitors, is non-pathogenic and that experiments and
production under conditions less restrictive than BL1-LS were
consistent with the recently approved amendment to the NIH
Guidelines

.

Dr. Foglesong cited the following:

1. The non-recombinant progenitors of this have
derived from a common ancestral strain, ATCC
11550, and have been used safely in industry
without any special containment for over 25
years

.

2. The difference between the recombinant strain
and its non-recombinant progenitor has been
well characterized and consists of the
insertion of an extra copy of a key C

.

acremonium antibiotic biosynthetic gene along
with well characterized heterologous vector
DNA back into the non-recombinant derivative
of ATCC 11550.

3. Several factors exist to address Dr.
McKinney's concerns about biological
containment: the gene and heterologous vector
DNA are stably integrated into the host
chromosome; C. acremonium is an asexual
fungus lacking any system for genetic change;
C. acremonium contains no transducing
viruses; and, the host organisms are at a
significant competitive disadvantage with
respect to the original wide type organism,
or for that matter Streptomyces present in
soil, and in experiments performed could not
survive in soil after 4 days.

Dr. Foglesong said investigators at Lilly have experimented with
the recombinant strain for 12 months under BL1 conditions in the
laboratory and for 8 months at BL1-LS in a 150 liter pilot plant
study. During this time no observation was made of any
unexpected changes in the fundamental characteristics of the C.
acremonium host. He said it is believed that the recombinant
strain can be characterized as a product of self -cloning and
although the vector contains heterologous DNA it is Lilly's
belief that the DNA does not change the non-pathogenic character
of the host and does not present a significant risk to human
health or to the environment.

Dr. McKinney said he appreciated the information on the non-
recovery from soil after 4 days and suggested the RAC consider
approving this petition pending Lilly's satisfactory explanation
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of how disposal would occur, the concentration of live organisms
in the material being disposed, and the method of disposal.

Dr. Riley said the RAC was acting as an IBC and that it seemed
wrong for the RAC to be dealing with such detailed questions.
Dr. McKinney said that the revision of Section III-B-5 which was
voted on today is merely a recommendation to the Director of NIH
and that there was no guarantee that he would accept it.
Therefore, the RAC must act because the current accepted version
of the NIH Guidelines requires RAC approval for such experiments.

Dr. Johnson said he sensed some inconsistency in such an approach
because the NIH in the past has tried to avoid getting involved
in the review process for industry. Liability eventually resides
with the manufacturer. Dr. McKinney said the RAC had made a
decision years ago to look at recombinant organisms being
considered for large-scale production only from a scientific
perspective without consideration of the engineering issues. In
being asked to review and approve a process at less than BL1-LS
containment, the RAC was perhaps in this instance being asked to
act as an IBC insofar as this is the kind of information an IBC
should consider.

Dr. Johnson said if the Gottesman proposal were accepted that
would give the IBC the clear authority which it would be happy to
exercise in this case.

Mr. Mannix said, "in the spirit of the recommendation that was
just made on the previous agenda item, I move that we look at
this as a specific case and recommend exactly what Lilly
proposed." Dr. Pagano seconded the motion.

Dr. Atlas asked if this meant it would be sent to the IBC and
they would be allowed to make the decision. Mr. Mannix said it
was essentially to remove the requirement for BL1-LS and leave it
to the discretion of the IBC.

The motion, having been duly made and seconded, was put to a vote
by Dr. McGarrity and was passed by a vote of 12 in favor, none
opposed, and three abstentions. Dr. Johnson asked that his
abstention be noted on the record.

VIII. PROPOSED CLARIFYING STATEMENTS REGARDING TRANSPOSONS (tab 1316).

Dr. Vidaver said the background for this request for
consideration was an incident in which there was a question of
introduction into the environment of a recombinant DNA-containing
microorganism. The experiment involved a plasmid transfer in a
mating experiment which resulted in a mutant by use of a suicide
vector containing a transposon, leaving open the question of
whether or not this was recombinant DNA. The issue is for the
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RAC to make clear whether or not the source of a transposon
should be considered. In this case the donor plasmid was
generated by recombinant DNA technology but the microbial
derivative or transconjugant did not contain any DNA sequences
other than those of the unmodified transposon as evidenced by
genetic means and DNA hybridization. The data were examined by
two independent groups including a committee of the NIH.

Dr. Vidaver asked the committee to consider alternative one of
tab 1316, that is:

"Unmodified transposons (wild-type) that become
inserted into the chromosome, even if carried by a
recombinant plasmid, are not subject to these
guidelines. For example, it is common to use vectors
that either are naturally unstable (suicide vector) in
a desired host or that can be rendered unstable by
manipulating physiological conditions. In the process
of suicide (inability of the vector to replicate),
transposon transfer may occur, this process is not
considered recombinant DNA."

Dr. Vidaver said this could be an addendum to Section I-V, or
inserted as a footnote as it is simply a clarification of what
does and does not constitute recombinant DNA.

Dr. McGarrity said final action could not be taken on this issue
because it had not been published in the Federal Register for
public comment. However, it was on the agenda in an attempt to
gain some sense of the committee for future action.

Dr. Roberts said he agreed that the alternative presented by Dr.
Vidaver was completely clear as to what a transposon does and
that it does not constitute recombinant DNA as considered by the
RAC. Dr. Pagano agreed. Dr. Erickson said he was not quite so
sanguine about it. He said looking at it from the mammalian
point of view and looking at retroviruses and retrotransposons
there were manipulations that could be imagined in a non-modified
retrotransposon such as injection into an early embryo causing
integrations that would not naturally occur and could potentially
be harmful. He said he had no other alternative to propose but
he did not feel completely satisfied with this alternative.

Dr. Gellert asked what impact this would have on experiments
involving inserting a transposon carrying a drug-resistance
element into a bacterial species where that drug resistance is
not normally found. Dr. Gellert asked if this were done, not by
mating, but by construction of a plasmid in vitro , which carries
the transposon into a strain where the plasmid will disappear but
the transposon will insert, would this be an approved experiment
or not. Dr. Vidaver replied it had been done and that antibiotic
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resistance is the most commonly used way that transposons are
manipulated.

Dr. McGarrity advised, since there could be no resolution of this
issue, that Dr. Vidaver and other interested committee members
correspond with Dr. Gartland's office to attempt to prepare a
proposal for the next meeting of the RAC.

IX. PROPOSED AMENDMENT OF APPENDIX C-IV TO INCLUDE BACILLUS
LICHENIFORMIS (tab 1310/VI, 1312, 1330).

Dr. Riley said the proposal had been made to add Bacillus
licheniformis to Appendix C-IV of the NIH Guidelines because of
similarity between it and Bacillus subtilis , which is presently
on the list. She said she found no reason to believe that B

.

licheniformis is unsafe, and it could be left to local IBCs as to
what containment should be for large-scale application, and that
further they would have the option to deal with it at less than
BL1-LS , in light of the previous discussions of the day.

Dr. Roberts agreed. He said it would be inconsistent with the
spirit of the NIH Guidelines not to include it because of its
similarity to an organism already on the list.

Dr. Gellert said he agreed in general, but he asked about the
spore-forming potential of B. licheniformis . He also raised the
issue that in the submission from Novo, it stated that if the
proposed amendment was not agreed to, that each such non-exempt
large-scale experiment would require special RAC review, and he
questioned whether this would be the case.

Dr. McGarrity said he believed that would depend on the fate of
the amendments voted at today's meeting, but that in the worst
possible case they would indeed have to come in with each
individual application.

Dr. Gellert added that the proposal is not unique to B

.

licheniformis , and this may set a precedent for other strains
similar to B. subtilis .

Dr. Fordham said as far as the organism being asporogenic, they
assumed it would have to meet the criteria of having equal
frequency of reversion with B. subtilis . Dr. Gellert asked that
something denoting this be added to the language of the proposal.

Dr. Riley then moved to approve the following:

"In Appendix C-IV, add Bacillus licheniformis to the
title and to the first sentence such that it would
read:
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"Appendix C-IV - Experiments Involving
Bacillus subtilis or Bacillus licheniformis
Host-Vector Systems.

"Any asporogenic Bacillus subtilis
or asporogenic Bacillus
licheniformis strain. ..."

Mr. Brewer seconded the motion. Whereupon, there being no
further discussion, the motion was put to a vote by Dr. McGarrity
and passed by a vote of 14 in favor, none opposed, and one
abstention.

X. FUTURE MEETING DATES (tab 1325, 1326).

Dr. McGarrity reminded the committee of the next meeting of the
Recombinant DNA Advisory Committee which will be October 3, 1988
in Bethesda, Maryland, and advised members interested that the
Human Gene Therapy Subcommittee would meet on July 29, 1988 in
Bethesda, Maryland.

XI. RETIRING MEMBERS OF RAC.

Dr. McGarrity presented certificates of appreciation from the
U.S. Department of Health and Human Services, the Public Health
Service and the National Institutes of Health to the following
retiring members of the committee and thanked them for their wise
counsel and participation over their terms on the committee: Dr.
Mitchell Cohen, Dr. Irving Johnson, Dr. Edward Korwek, Dr. Ann
Vidaver, and Dr. David Pramer.

Having concluded the agenda and there being no further business
to be discussed, Dr. McGarrity adjourned the committee at 3:31
p.m., on June 3, 1988.
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Cincinnati, Ohio 45226

513 684-8302

DHHS Food and Drug Administration

MILLER, Henry I., M.D.
Food and Drua Acininistration, HF-6
5600 Fishers Lane, Room 14-90
Rockville, Maryland 20857

301 443-4650

DHHS Health Resources and Services Administration

MANLEY, Audrey, M.D.
Division of Health Service Coros
Health Resources & Services
Administration

5600 Fishers Lane, Room 7A39
Rockville, MD 20857

301 443-2900
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DEPARTMENT OF ENERGY

DUDA, George, Ph.D.
Office of Health s.

Environmental Research, EV-33

Department of Energy
Washington, D.C. 20545

202 353-3651

DEPARTMENT OF THE INTERIOR

PIMENTEL, Mariano B., M.D.

Division of Medical & Health
Services, Roan 7045

Department of the Interior
18th & C Street, N.W.
Washington, D.C. 20240

202 343-2081

DEPARTMENT OF LABOR

YODAIKEN , Ralph E.

Office of Occupational Medicine
USDOL/OSHA, Room N-3653
200 Constitution Avenue, N.W.
Washington, D.C. 20210

202 523-7047

HAIMES, Stanley C. (.ALT)

Office of Occupational Medicine
USDOL/OSHA, Room N-3651
200 Constitution Avenue, N.W.
Washington, D.C. 20210

202 523-7047

DEPARTMENT OF STATE

UMMINGER, Bruce L., Ph.D.
Office of International Health Policy
Department of State, Roan 4329A
2201 C Street, N.W.
Washington, D.C. 20520

202 '647-4923

DEPARTMENT OF TRANSPORTATION

CUSHMAC, George E., Ph.D.
Research & Special Programs
Administration

Department of Transportation
400 7th Street, S.W.
Washington, D.C. 20590

202 426-2311
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ENVIRONMENTAL PROTECTION AGENCY

LEVIN, Morris, Ph.D.

Office of Research & Development, RD-682

Environmental Protection Aaency
401 M Street, S.W.

Washington, D.C. 20460
202 382-5967

KUTZ, Frederick W. , Ph.D. (ALT)

Pesticides, Toxic, & Air, RD-682
Environmental Protection Aaency
401 M Street, S.W.

Washington, D.C. 20460
202 382-5967

MI LEWSKI , Elizabeth, Ph.D. (ALT)

Office of Pesticides & Toxic Substances, TS-788
Environmental Protection Aaency
401 M Street, S.W.

Washington, D.C. 20460
202 382-2914

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

DeVINCENZI, Donald L. , Ph.D.
Research & Technology Development,
Code EBT-3

National Aeronautics
& Space Administration

Washington, D.C. 20546
202 755-3732

NATIONAL SCIENCE FOUNDATION

HARRIMAN, Phillip, Ph.D.
Physiology, Cellular, &

Molecular Biology, Roam 329

National Science Foundation
Washington, D.C. 20550

202 357-9687

VETERANS ADMINISTRATION

GREEN, Richard J., M.D.
Medical Research Service, 151

Veterans Administration (VACO)
810 Vermont Avenue, N.W.
Washington, D.C. 20420

202 '389-5041

BERMAN, Howard M. (ALT)

Medical Research Service, 15 ID

Veterans Administration
810 Vermont Avenue, N.W.
Washington, D.C. 20420

202 389-5065
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LIAISON REPRESENTATIVES

IINO, Professor Tetsuo
Department of Biology
Faculty of Science
University of Tokyo
Honqo, Tokyo 113
Japan

LaPONTAINE, Francois
Science & Technology
Delegation of the Canmission

of the European Communities
2100 M Street, N.W. , Suite 707
Washington, D.C. 2003720037

• t

202 862-9575

JONES, Daniel P. , Ph.D.

Humanities, Science and Technology
Division of Research Programs
National Endowment for the Humanities
Washington, D.C. 20506

202 786-0207
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AD HOC CONSULTANTS

QOTTESMAN , Susan K. , Ph.D.

Senior Invest iqa tor
Laboratory of Molecular Biology
National Cancer Institute, 37/4B09
National Institutes of Health
Bethesda, Maryland 20892

301 496-3524

MCKINNEY, Robert W., Ph.D.
Director
Division of Safety, 31/1C02
National Institutes of Health
Bethesda, Maryland 20892

301 496-1357

LANMAN, Robert B.

NIH Legal Advisor
Office of the General Counsel, DHHS
National Institutes of Health, 31/2B50
Bethesda, Maryland 20892

301 496-4108
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The Assessment Process

The assessment is conducted by a

four member Local Assessment Team, or

LAT. Each member has an important

role.

1. The Candidate. A full member of

the LAT, the Candidate has an equal

voice in assessing her/his own
competence. The Candidate compiles
evidence to demonstrate competence in

the 13 Functional Areas. This compiled
material is in the form of a Portfolio.

{Information on putting together the

Portfolio will be supplied by the CDA
National Credentialing Program after

one applies.)

2. The Ach/fsor. This member of the

LAT is selected by the Candidate. The
Advisor is an early childhood
professional who may be a college

professor, a CDA trainer, a CDA. a

center director, or someone else. The
Advisor establishes a professional

relationship with the Candidate over
time, observes the Candidate’s
performance, provides assistance and
feedback, and helps the Candidate
decide when to be assessed.

3. The PorentfCommunity
Representative fP/C Rep). Also selected

by the Candidate, the P/C Rep must be
or have been a parent or guardian of a
child five years old or younger. The P/C
Rep must have been recently involved
with the Candidate’s program as a

parent or volunteer, but must not be a
current employee. Furthermore, the P/C
Rep must not have a child currently in

the Candidate's care. The P/C Rep
servds as the spokesperson on the LAT
for the parents and the community. To
do this, the P/C Rep gets questionnaires

filled out by the parents of children in

the Candidate's care and observes the
Candidate working with the children

and their families.

4. The CDA Representative (CDA
Rep). Assigned by the CDA National
Credentialing Program, the CDA Rep is

a professional in early childhood
education who has worked with young
children in a child development setting.

The CDA Rep has been trained to

observe, interview, make fair judgments,
and verify that procedures are followed.

The CDA Rep observes the Candidate,
interviews the Candidate, and
participates in the LAT meetings at

which the Candidate’s competence is

assessed.

The Local Assessment Team (LAT)
Meeting

Each of the four team members

collects information about the

Candidate's skills in working with young
children. After the information is

gathered, the team members attend the

LAT meeting. The LAT reviews the

materials that have been compiled,

examines the Candidate’s performance

in each of the 13 Functional Areas, and
decides if the Candidate has met the

CDA Competency Standards. For

bilingual assessments, the LAT also

looks for demonstrated skill in the use of

both languages. Each team member has
equal importance in judging the

Candidate's competence. This means
that the Candidate participates fully in

the process. At the completion of the

meeting, the LAT votes on the

Candidate's overall competence. The
LAT may recommend that the

Candidate be awarded the CDA
Credential or it may decide that the

Candidate needs more training. In order

to recommend that the Candidate

receive the CDA Credential, however,

all team members must agree that the

Candidate is competent.

. The CDA Representative sends all the

meeting materials to the CDA National

Credentialing Program for review and
verification. Depending on how the LAT
voted, the Candidate rs then either

awarded the CDA Credential or advised

to seek more training.

How Long It Takes

The assessment system is designed

for Candidates to progress at their own
pace. Some take longer than others.

Much depends on how fast the

Candidates, and those with whom they

work, can collect the information

needed for assessment. The important

thing is that assessments should not

take place until Candidates feel they are

ready.
/

Cost to the Candidate

The total cost for a CDA assessment

and Credential is $325. Two separate

fees are paid, as follows:

525.00 registration fee;

5300.00 assessment and credentialing

fee.

For CDAs who wish a second

credential in an additional program

setting, a Dual Credential pilot project

has begun, costing S225. For example, an

individual with a CDA in Center-based

programs may wish to earn an
additional credential as a home visitor.

1988 / Notices 238Q5

These fees are in effect through
August. 1S38. For further information on
current CDA Candidate fees, please
contact the CDA National Credentialing
Program (800) 424-4310 or (202) 265-
9090.

[FR Doc. 08-14311 Filed 6-23-88: 8:45 amj

BILLING CODE 4130-01-M

National Institutes of Health

Recombinant DNA Advisory
Committee, Human Gene Therapy
Subcommittee; Meeting

Pursuant to Pub. L. 92—463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
Human Gene Therapy Subcommittee at

the National Institutes of Health.

Building 31C, Conference Room 9, 9COO

Rockville Pike, Bethesda, Maryland
20392, on July 29, 1983, from

approximately 9:00 a.m. to adjournment

at approximately 5:00 p.m. to review a

human gene transfer protocol submitted

by Drs. Steven A. Ro3enbeTg, R. Michael

Blaese. and W. French Amderson. This

meeting will be open to the public;

Attendance by the public will be limited

to space available.

Further information maybe obtained

from Dr. William. J. Gartland, Executive

Secretary, Recombinant DNA Advisory

Committee Human Gene Therapy
Subcommittee, Office of Recombinant
DNA Activities. 12441 Parklawn Drive,

Suite 33. Rockville, Maryland 20552.

telephone {301) 770-0131.

OMB's “Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government

programs contained in the Catalog ofFederal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NTH
program but also essentially every Federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or ht

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition, NIH
could not be certain that every Federal

program would be included as many Federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing. NIH invites
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readers to direct questions to the inforrrution

address above about whether individual

programs listed in the Catalog of Fede ral

Domestic Assistance are affected.

Date: June 20. 1988.

Betty J. Beveridge.

Committee Management Officer. Sill.

(FR Doc. 88-14326 Filed 6-20-88 0:45 ;.m|

BILLING COOC 4140-01-44

Public Health Service

National Toxicology Program;
Chemicals (B) Nominated for

Toxicological Studies; Request for

Comments

summary: On May 10. 198C. the

Chemical Evaluation Committee (CFC)
of the National Toxicology Program
(NTP) met to review eight chemicals
nominated for toxicology studies and to

recommend the types of studies to be
performed, if any. With this notice, the

NTP solicits public comments on the

eight chemicals.

FOR FURTHER INFORMATION CONTACT:
Dr. Victor A. Fung. Chemical Selection

Coordinator. National Toxicology
Program. Room 2B55. Building 31.

National Institutes of Health. Bethesda,
Maryland 20892. (301) 496-3511.

SUPPLEMENTARY INFORMATION: As part

of the chemical selection process of the

National Toxicology Program,
nominated chemicals which have been
reviewed by the NTP Chemical
Evaluation Committee (CEC) are

published with request for comment in

the Federal Register. This is done to

encourage active participation ir. the
NTP chemical evaluation process,
thereby helping the NTP to make mere
informed decisions as to whether to

select, defer or reject chemicals for

toxicology study. Comments and data
submitted in response to this request are
reviewed and summarized by NTP
technical staff, are forwarded to the
NTP Board of Scientific Counselors for

use in their evaluation of the nominated
chemicals, ana then to the NTP
Executive Committee for decision-
making. The NTP chemical selection
process is summarized in the Federal
Register. April 14. 1981 (46 FR 21828).
and also in the NTP FY 1987 Annual
Plan, pages 17-19.

On May 10. 1988. the CEC met to

evaluate eight chemicals nominated to

the NTP for toxicological studies. The
following table lists the chemicals, their

Chemical Abstract Service (CAS)
registry numbers, and the types of

toxicological studies recommended by
the CEC at the meeting.

Chemical
CAS neg-stry

No.
Comm.nee

re'ommenaaSons

ZS-Cadirier.e ... 523-47-7 No testirq.

Dipnenyia- 122-39-4 Csrcinocenicty
mine. Reproductive

ettects.

Fircmasiof 37653-59-: Chemical

630 disposition.

Subcnren-c studies

Iscb-lene 113-1‘.-7 Cai&noqeacity.

Mct.iacry- 126-98-7 CnerrucaJ

lcrutrile. disposition.

Ca rc-nct}cnici:y.

Phenytp'o- 1SA-c*-6 Salmonella.

paroamme Ir vrvo evtocenetics.

hydtoemo-
r.3e.

Suochronic- stud-es.

TncMorome- 75*3-09-6 ard Chernies’ a-al>vs
lanvne 12379-39-3 end sat :-ty

studies, including

identification ol

hyoroi.’S'S

P'LdL.tS.

Cvorogeniciry.
Zinc once 1314-13-2 Carc..-.cgeric!ty.

P'ive of the eight chemicals have been
previously selected for study by the

NTP. /3-Cudinenc was non-mutagenic in

Salmonella ar.d in the mouse lumphoma
assays. It was negative for chromosomal
aberrations and equivocal for sister

chromatid exchanges in Chinese
hamster ovary cells. DiphenylamL-.e and
Firemaster 680 were non-mutagenic is

Salmonella. Methacrylonitrile was non-

mutagenic in Salmonella, and did not

induce sex-lirked recessive lethal

mutations in Drosophila.

Trichloromelamine is on test in

Salmonella.

Interested parties are requested to

submit pertinent information. Tne
following types of data are of particular

relevance:

(1) Modes of production, present

production levels, and occupational

exposure potential.

(2) Uses and resulting exposure levels,

where known.

(3) Completed ongoing and/oi
planned toxicologic testing in the private

sector including detailed experimental

protocols and results, in the case of

completed studies.

(4) Results of toxicological studies of

structurally related compounds.

Please submit all information in

writing by July 25. 1908. Any
submissions received after the above
date will be accepted and utilized where
possible.

Daled: June 21. 1983.

David P. Rail.

Director. S'aticr.r.’. Toxicology Program.

[FR Doc. 88-14327 Filed 0-25-08: 8:45 am)

BILLING CCDE 414O-01-U

DEPARTMENT OF THE INTERIOR

Bureau of Land Management

(WY-920-08-4 121-11); W-1C9378]

Cheyenne, WY; Coal Leases,
Exploration Licenses, etc.; Correction

agency: Bureau of Land Management.
Interior.

action: Notice, correction.

summary: In the Federal Register of

June 13, 1S88. (53 FR 22054). the Bureau
of Land Management published an
invitation for coal exploration license

for the Triton Coal Company. Three
errors have beer, identified by the Triton

Coal Company. This document corrects

these errors.

FOR FURTHER INFORMATION CONTACT
Bureau of Land Management. Wyoming
State Office. Brcnch of Mining Law end
Solid Minerals. P.O. Box 1828.

Cheyenne. Wyoming 82003: 307-772-

25G9.

SUPPLEMENTARY INFORMATION: In FR
Doc. 88-13191. appearing at page 22054

in the Federal Regisier of Monday. June
13. 1988. the following corrections arc

made: Heading “INVITATION FOR
COAL EXPLORATION LICENSE:
CONVERSE COUNTY. WY." is

corrected to read “LWITATION FOR
COAL EXPLORATION LICENSE;
CAMPDELL COUNTY, WY." Under the

heading “SUMMARY,’ first paragraph,

line 7. "Converse County, Wyoming" is

corrected to read "Campbell County.
Wyoming." Under heading
"SUPPLEMENTARY INFORMATION,"
first paragraph, line 5. "April 25. 1988."

is corrected to read "June 13. 1988."

Hillary A. Oden.

Stcte Director.

(FR Doc. 88-14312 Filed G-23-P.8: 6:45 am]

PILLING CODE 4310-22-M

Intent To Prepare an Environmental

Impact Statement for PLES I

Geothermal Project

agency: Bureau of Land Management.
Interior: (CA-930-06-K10-12).

action: Notice of intent.

.

summary: Notice is hereby given that

the Bureau of Land Management and the

US Forest Service have decided to

require that an Environmental Impact

Statement (EIS) be prepared for the

proposed PLES I geothermal project near

the community of Mammoth Lakes.

Pacific Energy (formerly Pacific

Lighting Energy Systems) proposes to
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laboratories and auditing tho data from
the studies conducted in the UK.

B. National Inspection Programs

The participating parties assess
compliance of a laboratory wtth the

standards of good laboratory practice by
having a trained government inspector
conduct a laboratory inspection

approximately once every two years.

The inspection programs permit

assessment of current laboratory

operations as well as the audit of data
from completed studies. Laboratories

are generally pro-notified and
inspectional procedures are mutually
consistent among the parties. A report of

the results of the inspection is prepared
that describes laboratory operations and
addressas conformity with good
laboratory practice standards and when
appropriate, verification of adheronce to

study plans and data validation.

C. Compliance

Each of the parties has established

satisfactory procedures to secure the

compliance of laboratories with tho

standards of good laboratory practice.

These procedures Include, for example,
notifying a laboratory of deficiencies

observed and the Issuance of corrective

and/or warning notices, or the removal
of a laboratory from national GLP
compliance programs. Those and other

actions may lead regulatory authorities

to invalidate specific studies or to

cancel or refuse registration of specific

chemicals. In some cases, depending
upon the gravity and extent of the

violation, more severe penalties may be
applied.

III. Substance of the Agreement

A. The parties agree that: 1.

Adherence to adequate standards of

good laboratory practice Is essential to

the conduct of high quality safety

testing;

2. A national program of periodic

Inspections conducted by a trained

inspectorate is required to monitor

adherence to the standards of good
laboratory practical

3. Appropriate compliance procedures
are necessary to assure adherence to the

standards of good laboratory practice:

4. Studies conducted in accordance

with the respective standards of good
laboratory practice promulgated by
either country are to be acceptable to

the parties for evaluation of safety.

B, Each party will: 1. Inform the other

parties of changes in their respective
.

good laboratory practice standards and
thoir respective inspection program?;.-

2.

Provide tho othor parties quarterly,

with the names and addresses of health

and environmental testing laboratories

operating within their national

boundaries, the dates inspected, and the

compliance. designation of tho

laboratories which are inspected under
the good laboratory- practice program:

3. Provide upon request of one of tho

other parties, further information

regarding whether or not a specific

laboratory or study is in compliance
with the good laboratory practice

Standards;

4. Agree to a request by the other

party to conduct a good laboratory

practice inspection or data audit at a

specified health or environmental

laboratory whenever (a) there is serious

concern about the quality and integrity

of the data submitted to either country,

(b) an Inspection has nol been
performed within the last 2 years, or (c)

an approval of an application for

research and/or marketing parmit is

pending based upon tests performed in a

specified testing facility whith are

important to granting the approval. In

exceptional situations in which tho

requesting party can Justify a special

concern, the requesting party may
designate one or more of its scientists to

participate In the audit of a study;

5. Conduct a joint Inspection of a

laboratory each year in order to

maintain a continuing understanding of

each party’s inspection techniques.

These joint inspections are to alternate

each year in the United States and the

United Kingdom;
6. Recognize the need to protect from

public disclosure data and information

that are exchanged between the parties

' d that fall within the definition of a

de secret, or confidential commercial

financial Information.

IV. Participating Parties

A. Food and Drug Administration, 5600

Fishers Lane. Rockville, Maryland
20857

B. Environmental Protection Agency, 401

M Street. SW., Washington. DC 20460

C. Department of Health and Social

Security, Hannibal House, Elephant

and Castle, London SEl 6TE England

V. Liaison Officers

The parties respectively appoint the

following officials to serve as liaison

officars for all communications

regarding matters relative to the

memorandum,
A. For the Food.and Drug

Administration: Director, Division of

Compliance Policy, Office of Regulatory

Affairs, (Currently: Mr. Ernest L,

Brisson), 5600 Fishers Lane, Rockvillu,

Maryland 20587.

B. For the Environmental Protgection

Agency: Director, Laboratory Data

Integrity Program, Office of Compliance

Monitoring, (Currently: Dr. Dexter
Goldman), 401 M Street, SW.,
Washington, DC 20460.

C. For tho Department of Health and
Social Security: Chief, Good Laboratory
Practice Monitoring Unit, Medical
Division of Toxicology and
Environmental Protection, (Currently:

Mr. M. J.
Van den Heuvet), Hannibal

House, Elephant and Castle, London,
SEl OTE England.

VI, Duration ofAgreement

This agreement shall became effective

upon the date of the last signature and
shall remain in effect for a period of five

(5) years. It may be extended or

amendod by mutual written consent or

terminated by any party upon written

notice to the other parties.

Approved and accepted for the food

and Drug Administration.

Frank E. Young,

Commissioner ofFood and Drugs.

Date; Murch 28, 1089.

Approved and accepted for the.

Environmental Protection Agency.

John A Moore,

Assistant Administrator, OPTS.

Date: Fobruary 3. 1888.

Approved and accepted for the

Department of Health and Social

Security.

Dr. B.H. MacClbbon,

Head, Medical Division of Toxicology and
Environmental Protection.

Date: December 31, 1087.

(PR Doc. 88-18379 Fllod 7-20-38: 8:45am)

DlUINQ CODE 4MO-01-M

National Institutes of Health

Recombinant DNA Advisory

Committee Ad Hoc Subcommittee on
International Projects; Meeting

Pursuant lo Pub. L. 82-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee

Ad Hoc Subcommittee on International

Projects at the National Institutes of

Health, Building 31C, Conference Room
7. 8000 Rockville Pike, Bethesda.

Maryland 20892, on August 15, 1988,

from approximately 9:00 a.m. to

adjournment al approximately 5:00 p.m.

to discuss applicability of NIH
Guidelines to projects carried out

abroad. This meeting will be open to the

public. Attendance by the public will be

limited to space available.
, ,

Further information may bo obtained

from Dr, William J. Gartland, Executive

Secretary. Recombinant DNA Advisory

Committee Ad.Hoc Subcommittee on

International Projects. Office of
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Recombinant DMA Activities. 12441

Parklawn Drive. Suite 58. Rockville,

Maryland 20852, telephone (301) 770-

0131.

OMB'» "Mandatory Information

Requirements for Federal Aaalitsnc# Program
Announcements" (43 PR 30592) requires a

statement concerning the official government
programs conteinad In the Catalog of Federal

Domestic Assiuiance. Normally NIH llste In

its announcements the number end Utie of

affected individual programs for the guidance

of the public. Because the guidance In this

notice covers not only virtually every NIH
program but also essentially avery Federal

research program In which DNA recombinant

molecule techniques could be used. It has

bean determined to ba not cost affective or in

tho public interest to attempt to list these

programs. Such • lift would llkoly require

several additional pages. In addition. NIH
could not bs certain that ovary Federal

program would be Includod as many Fedaral

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

Individual program listing. NIH Invites

readers to direct questions to the information

address above about whether individual

Programs listed In the Catalog of Federal

Domestic Au/stance are affected.

Date: |uly 12. IMA
Batty j. Beveridge.

Committee Management Officer. NIH.

[PR Doc. 83-1W43 Piled 7-20-38; 845 am]

BJLUMO COOS Slta-OM*

Public Health Service

Health Raaourcet and Services
Administration; Statement of

Organization, Function and Delegation

of Authority

Part H. Chapter H (Health Resources
and Services Administration] of the

Statement of Organization. Functions

and Delegations of Authority of the

Department of Health and Human
Services (47 FR 38*18-24. August 31,

1982 as amended moat recently at 52 FR.

43676-78. November 13, 1987) la

amanded to reflect the transfer of the

program coordination functions from the

Office of Program Support. Bureau oT

Health Profesaions, to the Office of

Program Development. Bureau of Health

Provisions, within the Health

Resourcos and Services Administration

(HRSA).
Under HB-10. Organization and

Functions, amend the following

functional statement! within HRSA.
1. Under tho Bureau of Health

Professions (HBP) delete the Offing of
Program Development (HBP13) in its

entirety and insert the following:

Office of Program Development
(HBP13). Serves as the Bureau foco!

point for planning, evuluetion.

legislation, reimbursement, regulations,

contracts, program award procedures,

procurement plan and program award
schedules, Federal Register notices,

grant application materials,

congressional reports, and OMB
information clearances for forms and
regulations. This Includes the

development and dissemination of

program objectives, alternatives, and
policy positions. Specifically: (1)

Stimulates, guides, and coordinates

program planning, reporting, and

evaluation activities of the Divisions

and staff offices; (2) provides staff

eervlcaa to the Bureau Director for

rogram planning and its relation to the

udgetary procaa a. the development of

issue papers, congressional reports, and
coordination of OMB Information

clearance requests for forms and

regulations: (3) coordinates the

development and implementation of the

Bureau'i evaluation programs: [4]

provides staff aervlcaa and coordinates

activities pertaining to legislative policy

development. Interpretation, and
Implementation. Including the

development of legislative proposals,

the analysis of existing and pending

legislation with other agencies, and
distribution of legislative materials; (5]

raviewa arid Interprets program award
policies and authorities for

Incorporation Into the development and

Implementation of the Bureau'* program

and award procedures: (6) coordinates

the development. clearance, and
dissemination of legislative

Implementation plans, ‘regulations.

Federal Register notices, application

guidelines and operating procedures: (7)

Identifies Issues and coordinates the

resolution of program award policy and

procedural questions that arise: (8]

coordinates the development of Bureau's

annuel procurement and conference

plans and the award schedule for

Bureau grants contracts and cooperative

agreements; and (8) develops general

guidance and criteria related to the

Bureau's grant programs and

coordinates management and
Information aervlcei for the Bureau's

program contract activities.

2. Under the Bureau ofHealth

Professions (HBP) dele la the Office of
Program Support (HDP12) in Its entirety

and insert the following:

Office of Program Support (HBP12).

Plana, directs, coordinates and
evaluates Bureauwide administrative

management activities. Including grants

management and financial management
activities. Maintains close liaison with

officials of tha Bureau, Agency, the

Office of the Assistant Secretary for

Health, and 'he Office of the Secretary

on management and support activities.

Specifically: (1) Serves as the Bureau
director's principal source for

management and administrative advice

end assistance; (2) provides advice,

guidance, and coordinates personnel

activities for the Buroau with the

Division of Personnel. HRSA; (3) directs

and coordinates the allocation of

personnel roiources; (4) provides

organization and management analysis,

develops policies and procedures for

Internal operation, and interprets and
Implements the Bureau's management
policies, procedures and systems; (5)

develops and coordinates program and
administrative delegations of authority

activities: (8) responsible for planning

and dlracting Bureau financial

management activities. Including budget

formulation, presentation, and execution

functions: (7) conducts all business

management aspects of the review,

negotiation, award and administration

of Bureau grants management activities:

(8] directs and manages the National

Advisory Council on Hoalth Profeialons:

(9) provides Bureauwide support

services auch aa supply management,
equipment utilization, printing, property

management, space management
records management and management
reports: (10) serves as tha Bureau's focal

point for correspondence control; (11)

manages the Bureau's performance

appraisal and employee's performance

management aystems: (12) coordinates

and provides guidance on the Freedom

of Information Act fnd Privacy Act

activities, arid (13) serves ai me Bureau

focal point for the analysis. Selection

and implementation of all ADP, word

procossing and telecommunication

equipment and system.

Dated: July 14. 1088.

Ellon Wormier.

Acting Director. Office ofManagement.

[FR Doc. 81MB419 Filed 7-20-88: 8:45 am]

ULLINO COOS 4110-lf-M

DEPARTMENT OF THE INTERIOR

Bureau of Land Management

[AK-M7-4213-1S]

Publication; Alaska Native Claims

Selection

In accordance with Departmental

regulation 43 CFR 2850.7(d). notice is

hereby given that doclslon* to Issue

conveyanco under the provisions of

section 14(b) of the Alaska Native

Claims Settlement Act of December 18.

1971. 43 U.S.C. 1801. 1613(b). will be

Usued lo Afognak Joint Vonlura. The
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
HUMAN GENE THERAPY SUBCOMMITTEE

Minutes of Meeting 1

July 29, 1988

The Human Gene Therapy Subcommittee, Recombinant DNA Advisory Committee, was
convened at 9:00 a.m. on July 29, 1988, at the National Institutes of Health, Building 31 C,

Conference Room 6, 9000 Rockville Pike, Bethesda, Maryland 20892. Dr. LeRoy Walters

was Chair. In accordance with Public Law 92 - 463, the meeting was open to the public.

The following were present for all or part of the meeting.

Subcommittee members:

Judith Areen

Alexander Capron
James Childress

William Kelley

Robert Murray

Paul Neiman

The subcommittee roster is attached.

Liaison representatives:

Robert Cook-Deegan, Office of Technology Assessment
Charles McCarthy, National Institutes of Health

Charles Mackay, National Institutes of Health

Henry Miller, Food and Drug Administration

Ad hoc consultants:

Robertson Parkman
LeRoy Walters

Anne Witherby

William Gartland

(Executive Secretary)

Michael Brewer, Dun and Bradstreet Corporation

R. Scott Mclvor, University of Minnesota

Richard Mulligan, Whitehead Institute for Biomedical Research

’The subcommittee is advisory to the Recombinant DNA Advisory Committee and its

recommendations should not be considered as final or accepted.
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National Institutes of Health staff:

Paul Aebersold, NCI

W. French Anderson, NHLBI
Florence Antoine, NCI

Leon Baltrucki, NHLBI
Stanley Barban, NIAID

R. Michael Blaese, NCI
Ken Culver, NCI
David DeGrazia, OD
Mary Ellen Franko, NCI

Scott Freeman, NHLBI
Blair Gatly, NHLBI
Jay Greenblatt, NCI

Attam Kasid, NCI
Becky Lawson, NIAID

Others:

James Barrett

Marie A. Dray, Merck and Co., Inc.

Martin Eglitis, Genetic Therapy, Inc.

Carol Ezzell, Nature

Peter Farnham, American Society for Biochemistry and Molecular Biology

Julie Gage, Hopkins and Sutter (Attorneys)

Patricia Hoben, Office of Assistant Secretary for Health, DHHS
Susan Jenks, Medical World News
Doug Jolly, Viagene Corporation

Harold M. Schmeck, Jr., New York Times

Masami Shimizu, Nihon Keizai Shimbun (Japan Economic Journal)

Herbert Smith, Food and Drug Administration

Alan Shipp, Association of American Medical Colleges

Paul Tolstoshev

Alan G. Walton, Oxford Partners

Lisa White, Blue Sheet

Jim Wilson, Massachusetts Institute of Technology

Janet Woodcock, Food and Drug Administration

Robert Lee, NCI
Rachel Levinson, OD
Michael Lotze, NCI
Robert Moen, NHLBI
Shoshana Morecki, NCI
Richard Morgan, NHLBI
James Mule, NCI
Alan Price, OD
Uming Shu, NHLBI
Dinah Singer, NCI
Gregory Springett, NHLBI
Diana Striar, NHLBI
Dave Warren, NCI
Debbie Wilson, OD
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The Human Gene Therapy Subcommittee met on July 29, 1988, to consider the first

human gene transfer proposal. Dr. W. French Anderson of the National Heart, Lung, and
Blood Institute (NHLBI), Dr. Steven Rosenberg of the National Cancer Institutes (NCI), and
Dr. Michael Blaese of NCI submitted the proposal.

The major events since the proposal was first submitted to the NIH Clinical Research

Subpanels are as follows:

June 10, 1988 Initial submission of what was technically an amendment of an

approved clinical research project entitled "The Treatment of Patients

with Advanced Cancer Using Cyclophosphamide, lnterleukin-2 and
Tumor Infiltrating Lymphocytes," to two NIH Clinical Research

Subpanels (NCI and NHLBI).

June 15, 1988 Proposed amendment submitted to NIH Institutional Biosafety

Committee.

June 20, 1988 Initial review of proposed amendment by NCI Clinical Research

Subpanel which approved the amendment with the stipulation that

the final version of the proposal be resubmitted to the Subpanel for

final consideration, and offered ten recommendations for further

amendment of the proposal.

June 21, 1988 NHLBI Clinical Research Subpanel reviewed the amendment and
approved it with three stipulations including: (1) that the Subpanel

deferred to the RAC on procedures to ensure no infectious viral

particles remained in the preparation; (2) that final approval was
contingent upon investigators’ report of ongoing experiments to

demonstrate the N2 infected cells were representative of the major

group of uninfected TIL cells; and (3) the informed consent form be

revised.

July 5, 1988 First mailing to Human Gene Therapy Subcommittee by ORDA.

July 13, 1988 Review of proposed amendment by NIH IBC with approval

conditional upon RAC approval and receipt of results from

preliminary work in vivo in the mouse.

July 13, 1988 Formal submission of proposed amendment to ORDA by Drs.

Anderson, Blaese, and Rosenberg.

July 18, 1988 Second mailing to Human Gene Therapy Subcommittee by ORDA.
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At this meeting of the Subcommittee Drs. Anderson, Lotze, and Blaese presented their

human gene transfer protocol. Dr. Anderson began with an overview of the proposal with

the rational for using TILs, Dr. Lotze discussed the use of adoptive immunotherapy in the

treatment of cancer and particular the treatment of malignant melanoma; Dr. Blaese

commented on the marking procedure for the lymphocytes and the advantages of

genetic labeling. Dr Anderson returned to discuss safety issues in the proposal.

A scientific summary of the protocol is as follows:

Tumor infiltrating lymphocytes (TIL) would be isolated from a patient’s tumor

and grown in culture in the presence of interleukin-2 (IL-2). An aliquot of

TIL would be removed at the time they reached log phase growth. The
aliquot (representing no more than one-third of the total TIL population)

would be incubated with the retroviral vector N2 (containing the gene

coding for neomycin resistance, or NeoR
). This treated aliquot would be

grown in media containing G418, a neomycin analog in which only those

cells expressing the NeoR
gene can survive. The cells would be tested to

insure that they are virus-free, have similar surface antigen patterns to the

parent TIL population, and have not changed significantly in other

properties (includir g continued dependence on exogenous IL-2 for growth).

The treated aliquot would then be administered to the patient along with the

bulk TIL population that would have been grown separately. The proportion

of marked TIL in the final TIL population that would be returned to the

patient would be between 5-30%. After administration, samples of blood,

lymph nodes, and tumor biopsy material (already being obtained as part of

the standard TIL protocol) would be tested for the presence of the NeoR

gene by PCR DNA analysis. The marked TIL would be recovered by
growth of the tissue sample in IL-2 medium plus G418. The recovered cells

would be studied for phenotypic and cytotoxic properties in order to

attempt to learn why TIL immunotherapy is successful in some cases but

not in others.

The Subcommittee wrestled with the issue of whether the protocol was, in reality, human
gene therapy and whether it fell under the jurisdiction of the Recombinant DNA Advisory

Committee and its Subcommittee. After deliberation, it was decided the protocol was
"very similar to human gene therapy," and that the Subcommittee should review it.
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After extensive discussion with the investigators, the Subcommittee unanimously
approved a motion made by Dr. Neiman as follows:

"Consideration of the protocol should be deferred until animal model testing is

completed, to include:

"1
. Transfer of the vector to tumor infiltrating lymphocytes or TIL from a suitable

murine tumor system;

"2. Detection of vector-marked TIL in recipient mice;

"3. Analysis of retroviral replication, tumorigenesis, and other undesirable

effects in recipient mice;

"In addition, data should be presented demonstrating that:

"1
. The human TIL that are marked by the vector are representative of the

relevant cell populations, and;

"2. ’Dry run’ tests with human TIL should be completed which demonstrate a

lack of infectious helper virus by the most sensitive assays available.

Respectfully submitted,

I hereby certify that, to the best of my
knowledge, the foregoing Minutes and

Attachments are accurate and complete.

Chair

Human Gene Therapy Subcommittee
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Center for Bioethics
Kennedy Institute of Ethics
Georqetown University
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AREEN, Judith, J.D. (90)
Georgetown University Law Center
600 New Jersey Avenue, N.W.
Washington, D.C 20001
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CAPRON, Alexander, LL.B. (89)

The Law Center
University of Southern California
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University of Virginia, Cocke Hall
Charlottesville, Virginia 22903
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Professor
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Division of Medical Genetics
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PARKMAN, Robertson, M.D. (91)

Division of Research Immunology —
Bone Marrow Transplantation

Childrens Hospital of Los Angeles
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213 669-2546

WITHERBY, Anne R. , B.S. (88)

2 Commonwealth Avenue
Boston, Massachusetts 02116

617 247-0123

VARMUS, Harold, Ph.D. (88)

Department of Microbiology
University of California
San Francisco, California 94143

415 476-2824

EXECUTIVE SECRETARY

GARTLAND, William J., Jr., Ph.D.

Office of Recombinant DNA Activities
National Institutes of Health
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Research: Action
Under Guidelines

AGENCY: National Institutes of Health.

PHS. DHHS.
ACTION: Notice of action under NIH
Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets forth an
action to be taken by the Director.

National Institutes of Health (NIH).

under the May 7, 1986. NIH Guidelines

for Research Involving Recombinant
DNA Molecules (51 FR 16958).

EFFECTIVE DATE: July 28, 1988

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained
from Dr. William

J.
Gartland. Office of

Recombinant DNA Activities, National

Institutes of Health. 12441 Parklawn
Drive, Suite 58, Rockville. Maryland
20852. (301) 770-0131.

SUPPLEMENTARY INFORMATION: Today
an action is being promulgated under
the NTH Guidelines for Research
Involving Recombinant DNA Molecules.

This proposed action was published for

comment in the Federal Register of

August 11. 1987 (52 FR 29800), and
reviewed and recommended for

approval by the NTH Recombinant DNA
Advisory Committee (RAC) at its

meeting on September 21. 1987. A
transcript of that meeting is available

from the Office of Recombinant DNA
Activities at the address given above.

In accordance with Section IV-C-l-b
of the NTH Guidelines, this action has

been found to comply with the NTH
Guidelines and to present no significant

risk to health or the environment.

Part I of this announcement provides

background information on the action.

Part II provides a summary of the action

of the Director. NIH.

I. Decision on Action Under NIH
Guidelines

Proposal to Add Bacillus

stearothermophilis to Appendix C-V

Drs. Richard Novick and June Polak of

the Public Health Research Institute of

the City of New York. Inc. requested

that Bacillus stearothermophilis be

added to Appendix C-V,
Extrachromosomal Elements of Gram
Positive Organisms. Information on
genetic exchange involving this

organism was provided in the

submission.

This proposal was published in the

August 11, 1987, Federal Register (52 FR
29800) for public comment. No
comments on the proposal were
received.

The RAC considered this proposal at

the September 21. 1987 meeting. By a

vote of eighteen in favor, none opposed,

and no abstentions, the RAC
recommended approval of the proposal.

I accept this recommendation and
Appendix C-V has been modified

accordingly.

II. Summary of Action

Revision of Appendix C-V

Appendix C-V. Extrachromosomal
Elements of Gram Positive Organisms.
is modified by the addition of Bacillus

stearothermophilis to the list of

organisms.

OMB's "Mandatory Information

Requirements for Federal Assistance Program

Announcements" (45 FR 39592) requires a

statement concerning the official government

programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NTH
program but also essentially every Federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition. NTH
could not be certain that every Federal

program would be included as many Federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing. NTH invites

readers to direct questions to the information

address above about whether individual

Programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: July 22. 1988.

James B. Wyngaarden.

Director. National Institutes o f Health.

(FR Doc. 88-17030 Filed 7-27-68: 8:45 arr.|

BILLING COO€ 4140-01-H
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
SUBCOMMITTEE ON INTERNATIONAL PROJECTS

MINUTES OF MEETING 1-

AUGUST 15, 1988

The Subcommittee on International Projects, Recombinant DNA
Advisory Committee, was convened at 9:00 a.m. on August 15, 1988,
at the National Institutes of Health, Building 31C, Conference
Room 7, 9000 Rockville Pike, Bethesda, Maryland 20892. Dr.
Mitchell Cohen was Chair. In accordance with Public Law 92-463,
the meeting was open to the public. The following were present
for all or part of the meeting.

Subcommittee members:

Ronald Atlas
Don Clewell
Mitchell Cohen
Bernard Davis
Edward Korwek
Robert Lanman
David Pramer
Monica Riley
Anne K. Vidaver
William Gartland

(Executive Secretary)

The subcommittee roster is attached (Attachment I).

Other National Institutes of Health staff:

Becky Lawson, NIAID
Rachel Levinson, OD

Others

Brian Becker, Blue Sheet
Cheryl Hogue, Bureau of National Affairs, Inc.

1The subcommittee is advisory to the Recombinant DNA Advisory
Committee and its recommendations should not be considered as
final or accepted.
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Dr. Cohen called the meeting to order at 9:00 a.m.

Dr. Gartland summarized the history of the proposed revision of
Section I-C of the National Institutes of Health (NIH) Guidelines
for Research Involving Recombinant DNA Molecules starting with
the revision proposed by the Foundation on Economic Trends and
Mr. Jeremy Rifkin in January 1987. The proposal was considered
in September 1987 by the Recombinant DNA Advisory Committee (RAC)
which recommended establishment of a working group to develop a
proposal and report back to the full RAC. This working group met
on February 1 , 1988, and developed a proposal which was published
for comment and considered by the RAC in June 1988. After
extensive discussion and attempts to redraft language, the RAC
referred the matter to this subcommittee for further
consideration prior to the October 3, 1988, RAC meeting.

Dr. Gartland raised the question of whether the Argentine field
trial in question could be covered by the NIH Guidelines under
any circumstances. Mr. Lanman responded that if there is a
signed agreement with a party over which NIH has jurisdiction
then the situation could be covered. In the absence of these
circumstances, it would be difficult for the NIH to assert
jurisdiction.

Dr. Pramer noted that it is impossible to deal with all
situations. Dr. Korwek said that language could be drafted to
cover all situations, but the subcommittee surely does not want
to cover everything.

Dr. Vidaver raised the issue of limiting the time frame for
covering these kinds of situations. Dr. Korwek noted that the
RAC does not want to cover materials being shipped from
repositories

.

Dr. Atlas said that any proposal should cover the Argentine field
trial in question, and any proposed language should be tested
against the facts of the Argentine case. He said he was
comfortable with an exemption for research which is not a direct
extension of domestic research. Dr. Cohen said that the role of
the subcommittee is to develop a proposal which will clarify the
role of the NIH Guidelines and the role of the principal
investigator. Dr. Korwek raised the issue of transfer of
materials through multiple parties.

Dr. Pramer said that it will stifle research if the original
investigator is held responsible. Dr. Korwek said that
regulations often impose responsibilities on the originator.
Dr. Pramer responded that that is inconsistent with the practice
of science. Dr. Cohen said that the NIH Guidelines can impose
penalties but that investigators consider the NIH Guidelines to
be a framework for responsible research.
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Dr. Pramer said that he would like more information on the
Argentine situation. Dr. Cohen said further information is
really not needed. The basic point is that the Argentine
government was in a position in which it could say that it knew
nothing about the ongoing research.

Dr. Cohen suggested that the subcommittee focus on the language
drafted by Dr. Susan Gottesman of the NIH at the June 3, 1983,
RAC meeting (Attachment II). Mr. Lanman said that
Dr. Gottesman 's proposal may go beyond what the subcommittee
wishes to cover. More precise language regarding "direct
extension" is needed or the proposal could result in covering all
transfer of research materials. He noted that certain
obligations could be imposed on a recipient, but that a recipient
could provide the material to a third party without imposing the
conditions

.

There was discussion of the definition of "collaboration,"
"direct extension," "control," and "next logical step." Drs.
Pramer and Riley reiterated that it will be impossible to cover
every conceivable situation. There was discussion of using
"collaborative effort" vs. "control." Dr. Riley said that
"control" will cover fewer situations as a collaborator does not
necessarily control the actions of another collaborator.
Dr. Pramer raised the situation in which a principal investigator
is finished with a project and enters into a contractual
arrangement rather than a collaborative agreement.

Dr. Korwek suggested including the notion of "collaboration" and
"control" Dr. Pramer pointed out that there are situations in
which there is "control" without "collaboration." Dr. Atlas
pointed out that some providers of materials require a
collaboration. Dr. Pramer suggested using "influence" rather
than "control." Dr. Vidaver suggested that direct provision of
research materials could be specifically exempted. She also
suggested using "oversight" rather than "control." Dr. Davis
suggested the word "involvement. He said the main point is not
to inhibit the exchange of research materials.

After further discussion and editing of proposed language, the
subcommittee recommended that the following proposed amendment of
Section I-C be published for comment:

"The NIH Guidelines are also applicable to recombinant DNA
projects done abroad:

"1. if they are supported by NIH funds; or

"2. if they involve deliberate release into the environment
or testing in humans of materials containing

Recombinant DNA Research, Volume 13 [191]



recombinant DNA developed with NIH funds, and if the
institution that developed those materials sponsors or
participates in those projects. Participation includes
research collaboration or contractual agreements, but
not mere provision of research materials.

"If the host country has established rules for the conduct
of recombinant DNA projects, then the project must be in
compliance with those rules. If the host country does not
have such rules, the proposed project must be reviewed by an
NIH approved IBC or equivalent review body and accepted in
writing by an appropriate national governmental authority.
The safety practices to be employed abroad must be
reasonably consistent with the NIH Guidelines."

Dr. Cohen then adjourned the subcommittee at 12:15 p.m.
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William J. feartland, Jr., Pty". D

.

Executive Secretary

I hereby acknowledge that, to the best
of my knowledge, the foregoing
foregoing Minutes and Attachments are

Mitchell L. Cohen, M.D.
Chair

Working Group on International Projects
Recombinant DNA Advisory Committee
National Institutes of Health
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Professor
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313 763-0017

DAVIS, Bernard D. , M.D.
Director
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Harvard Medical School
Boston, Massachusetts 02115

617 732-2022
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Attorney at Law
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LANMAN, Robert B.

NIH Legal Advisor
Office of General Counsel, DHHS
National Institutes of Health, 31/2B50
Bethesda, Maryland 20892

301 496-4108

PRAMER, David, Ph.D.
Director
Waksman Institute of Microbiology
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201 932-3068

RILEY, Monica, Ph.D.
Professor
Department of Biochemistry
State University of New York
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Professor
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University of Nebraska
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Director
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Susan Gottesman Motion June 3, 1988

The NIH Guidelines are also applicable to recombinant DNA projects done
abroad:

1. if they are supported by NIH funds or are conducted at or sponsored by
an institution that receives any support for recombinant DNA research
from the NIH.

2. if it involves deliberate release into the environment or testing in
humans of materials containing recombinant DNA developed with NIH funds
and the research is a direct extension of an NIH-supported project.

If the host country, however, has established rules for the conduct of
recombinant DNA projects, then a written assurance of compliance with those
rules may be submitted to NIH in lieu of compliance with the NIH Guidelines.
Alternatively, if the host country does not have such rules, written
acceptance of the proposed project by an appropriate government office of
the host country is necessary. The NIH reserves the right to withhold
funding if the safety practices to be employed abroad are not reasonably
consistent with the NIH Guidelines.
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Advisor/
Committee; Meeting

Pursuant to Pub. L. 92-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health,

Building 31C, Conference Room 6, 9000
Rockville Pike, Bethesda, Maryland
20892, on October 3, 1988, from
approximately 9 a.m. to adjournment at

approximately 5 p.m. This meeting will

be open to the public to discuss:

Amendment of Guidelines;

Proposed major actions;

Human gene therapy protocol;

Other matters to be considered by the

Committee.
Attendance by the public will be

limited to space available. Members of

the public wishing to speak at the

meeting may be given such an
opportunity at the discretion of the

Chair.

Dr. William J. Gartland, Executive
Secretary, Recombinant DNA Advisory
Committee, National Institutes of

Health, 12441 Parklawn Drive, Suite 58,

Rockville, Maryland 20852, telephone

(301) 770-0131, will provide materials to

be discussed at the meeting, rosters of

committee members, and substantive
program information. A summary ofdie
meeting will be available at a later date.

OMB'a “Mandatory Information
Requirements for Federal Aegistanoa Program.
Announcements" (45 FR 39592) requires a
statement concerning the official government
programs contained in the Catalog of Federal.
Domestic Assistance. Normally NIH lists in

its announcements the number and title of
affected individual programs for the guidance
of the public. Because the guidance in this

notice covers not only virtually every NIH
program but alao essentially every Federal
research program in which DNA recombinant
molecule, techniques could be used, it has
been determined to be not cost effective or in

the public interest to attempt to list these
programs. Such a list would likely require
several additional pages. In addition, NIH
could not be certain that every Federal
program would be included as many Federal
agencies, as well as private organizations,
both national and international, have elected
to follow the NIH Guidelines. In lieu of the

individual program listing, NIH invites

readers to direct questions to the information
address above about whether individual
programs listed in the Catalog ofFederal
Domestic Assistance are affected.

Dated: August 23, 1988.

Betty
J. Beveridge,

Committee Management Officer, NIH.

(FR Doc. 88-19869 Filed 9-1-88; 8:45 amj

BILLING CODE 4140-01-M

Recombinant DNA Research;
Proposed Actions Under Guidelines

AGENCY: National Institutes cf Health,

PHS, DHHS.

action: Notice of proposed actions

under NIH Guidelines for Research
Involving Recombinant DNA Molecules.

SUMMARY: This notice sets forth

proposed actions to be taken under the

National Institutes of Health (NTH)
Guidelines for Research Involving

Recombinant DNA Molecules.

Interested parties are invited to submit
comments concerning these proposals.

These proposals will be considered by
the Recombinant DNA Advisory
Committee (RAC) at its meeting on
October 3, 1988. After consideration of

these proposals and comments by the

RAC, the Director of the National

Institutes of Health will issue a decision

on these proposals in accord with the

NIH Guidelines.

DATE: Comments received by September
23, 1988, will be reproduced and
distributed to the RAC for consideration

at its October 3, 1988, meeting.

ADDRESS: Written comments and
recommendations. should be submitted

to tBe Director, Office of Recombinant
DNA Activities, 12441 Parklawn Drive,

Suite 58. Rockville, MD 20852. All

comments received in timely response to

this notice will be considered and will

be available for public inspection in the

above office on weekdays between the

hours of &30 a Jn. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:
Background documentation and
additional information can be obtained

from the Office of Recombinant DNA
Activities, 12441 Parklawn Drive, Suite

58, RockviSe, Maryland 20852, (301) 770-

0131.

SUPPLEMENTARY INFORMATION: The NIH
will consider the following actions

under the NIH Guidelines for Research
Involving Recombinant DNA Molecules:

I. Proposed Amendment of Section I-C

Section I-C of the NIH Guidelines

currently reads as follows:

I-C General Applicability

The Guidelines are applicable to all

recombinant DNA research within the United
States or its territories which is conducted at

or sponsored by an institution that receives

any support for recombinant DNA research

from the National Institutes of Health (NIH).

This includes research performed by the NIH
directly.

An individual receiving support for

research involving recombinant DNA must be
associated with or sponsored by an
institution that can and does assume the

responsibilities assigned in these Guidelines.

The Guidelines are also applicable to

projects done abroad if they are supported by

NIH funds. If the host country, however, has

estabiished rules for the conduct of

recombinant DNA projects, then a certificate

of compliance with those rules may be
submitted to NIH in lieu of compliance with

the NIH Guidelines. The NIH reserves the

right to withhold funding if the safety

practices to be employed abroad are not

reasonably consistent with the NIH
Guidelines.

In a letter dated January 9, 1987, Mr.
Edward Lee Rogers, Counsel for the

Foundation on Economic Trends, and
Mr. Jeremy Rifkin, Foundation on
Economic Trends, Washington, DC,
proposed that the following text be
inserted after the first sentence of the

third paragraph of Section I-C:

For purposes of the preceding sentence, the

term ‘'project" includes any research or

development of the recombinat organism or

other product or process in question,

including all such work that is reasonably

forseeable when the NIH support is received.

NIH support includes both money grants and
any type of in-kind support, including

research conducted directly by NIH, supplies,

equipment, the use of facilities, and biological

research materials. NIH support has been
given where the source of funds or in-kind

support is, directly or indirectly, the NIH.

This proposed amendment of Section

I-C was initially published for comment
in the Federal Register of March 11, 1987

(52 FR 7525), prior to a scheduled RAC
meeting on June 15, 1987. The June 15,

1987, meeting was postponed and
rescheduled on September 21, 1987.

Accordingly, this proposed amendment
was published again for comment in the

Federal Register of August 11, 1987 (52

FR 29800).

After extensive discussion at its

meeting on September 21, 1987, the RAC
voted to establish a working group to

make recommendations regarding

international projects and to report back
to the full RAC.
A Working Group on International

Projects met at the NIH on February 1,

1988. After extensive discussion, the

working group voted seven in favor,

none opposed, and no abstentions that

the following proposed revision of the

last paragraph of Section I-C be

published for comment:

The NIH Guidelines are also applicable: (1)

to projects done abroad if they are supported

by NIH funds or (2) to research done abroad

if it involves deliberate release into the

environment or testing in humans of

materials containing recombinant DNA
developed with NIH funds and the research

is a direct extension of the development
process. If the host country, however, has

established rules for the conduct of

recombinant DNA projects then a written

assurance of compliance with those rules
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may be submitted to N1H in lieu of

compliance with the N1H Guidelines.

Alternatively, if the host country does not

have such rules, written acceptance by an
appropriate government office of the host

country is necessary in lieu of compliance
with the NIH Guidelines. The NIH reserves
the right to withhold funding if the safety

practices to be employed abroad are not
reasonably consistent with the NIH
Guidelines.

After extensive discussion of this

proposed amendment of Section I-C and
attempts to draft revised language, the

RAC recommended that the many issues

raised be referred back to another
working group for further consideration.

A Working Group on International

Projects met at the NIH on August 15.

1988. After extensive discussion, the

working group recommended that the

following proposed revision of the last

paragraph of Section I-C be published
for comment:

The NIH Guidelines are also applicable to

recombinant DNA projects done abroad:
1. if they are supported by NIH funds; or
2. if they involve deliberate release into the

environment or testing in humans of

materials containing recombinant DNA
developed with NIH funds, and if the

institution that developed those materials

sponsors or participates in those projects.

Participation includes research collaboration

or contractual agreements, but not mere
provision of research materials.

If the host country has established rules for

the conduct of recombinant DNA projects.

then the project must be in compliance with

those rules. If the host country does not have

such rules, the proposed project must be
reviewed by an NIH approved 1BC or

equivalent review body and accepted in

writing by an appropriate national

governmental authority The safety practices

to be employed abroad must be reasonably

consistent with the NIH Guidelines.

II. Human Gene Transfer Protocol

The RAC will consider a human gene
transfer protocol submitted by Drs.

Steven A. Rosenberg. R. Michael Blaese,

and W. French Anderson of the National

Institutes of Health to mark tumor
infiltrating lymphocytes (TIL) and to

study their distribution and survival in

the body. The proposal was initially

reviewed by the RAC Human Gene
Therapy Subcommittee at a meeting on

July 29. 1988.

III. Proposed Amendment of Section I-B

Dr. Anne Vidaver of the University of

Nebraska and a member of the RAC has

proposed that the following paragraph

regarding transposons be added to

Section I-B. Definition of Recombinant
DNA Molecules:

Unmodified transposons (wild-type) that

become inserted into a genome, even if

carried by a recombinant vector or plasmid,

are not subject to these guidelines. For

example, it is common to use vectors that

either are naturally unstable (suicide vector)

in a desired host or that can be rendered

unstable by manipulating physiological

conditions. In the process of suicide (inability

of the vector to replicate), transposon

transfer may occur. This process is not

considered recombinant DNA.
OMB's "Mandatory Information

Requirements for Federal Assistance Program
Announcements" (45 FR 39592) requires a

statement concerning the official government

programs contained in the Catalog of Federal

Domestic Assistance. Normally NIH lists in

its announcements the number and title of

affected individual programs for the guidance

of the public. Because the guidance in this

notice covers not only virtually every NIH
program but also essentially every Federal

research program in which DNA recombinant

molecule techniques could be used, it has

been determined to be not cost effective or in

the public interest to attempt to list these

programs. Such a list would likely require

several additional pages. In addition. NIH
could not be certain that every Federal

program would be included as many Federal

agencies, as well as private organizations,

both national and international, have elected

to follow the NIH Guidelines. In lieu of the

individual program listing. NIH invites

readers to direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: August 30. 1988.

James C Hill,

Acting Director. National Institute ofAllergy

and Infectious Diseases.

(FR Doc. 88-20047 Filed 9-1-88; 8:45 am]
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
HUMAN GENE THERAPY SUBCOMMITTEE

MINUTES OF CONFERENCE CALL1

September 29, 1988

The Human Gene Therapy Subcommittee of the Recombinant DNA
Advisory Committee (RAC) , convened a telephone conference at
4:00 p.m. on September 29, 1988, to review additional material
concerning a human gene transfer proposal prior to the RAC
meeting on October 3, 1988. Dr. LeRoy Walters (Chair) presided.
The following were present for all or part of the meeting:

Subcommittee Members:

Judith Areen
Alexander Capron
James Childress
Charles Epstein
Robert Erickson
William Kelley
Maurice Mahoney
Paul Neiman
Robertson Parkman
LeRoy Walters
Rachel Levinson (Rapporteur)

Consultants :

Howard Temin
R. Scott Mclvor
Richard Mulligan

The subcommittee roster is attached (Attachment I)

.

Dr. Walters opened the meeting with a suggested format for
discussing material provided to the subcommittee on September 16,
1988, by Drs. W. French Anderson, R. Michael Blaese, and Steven
A. Rosenberg (Attachment II). This information was submitted in
response to a motion adopted at the July 29, 1988 meeting of the
subcommittee. The motion called for deferral of the Anderson, et

xThe subcommittee is advisory to the Recombinant DNA
Advisory Committee and its recommendations should not be
considered as final or accepted.

HGTS.K48
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al., proposal pending receipt of additional data. The motion is
as follows:

PAUL E. NEIMAN'S MOTION ON THE ANDERSON PROPOSAL
HUMAN GENE THERAPY SUBCOMMITTEE

It was moved that:

Consideration of the protocol be deferred until animal model
testing is completed to include:

1. Transfer of the vector to tumor infiltrating
lymphocytes (TIL) from a suitable murine tumor system.

2. Detection of vector marked TIL in recipient mice.

3. Analysis of retroviral replication, tumorigenesis and
other undesirable effects in recipient mice.

In addition, data [should be presented] demonstrating that:

1. The human TIL that are marked by the vector are
representative of the relevant cell populations, and

2. "Dry run" tests with human TIL [should be] completed
which demonstrate a lack of infectious helper virus by
the most sensitive assays available.

After reading the motion. Dr. Walters solicited participants'
comments on the Anderson material. He asked that comments
received in writing from Dr. Albert H. Owens, Jr., be read.
Dr. Owens is the Director of the Johns Hopkins Oncology Center.
He was asked to review the proposal as an ad hoc consultant in
order to gain the perspective of an additional oncologist. In
summary. Dr. Owens expressed support for the proposed experiment
based on his assessment that concerns raised by the subcommittee
had been satisfactorily addressed. (It should be noted that
Dr. Owens had not received all of the preliminary information
provided to the subcommittee.)

Responding in alphabetical order. Dr. Erickson noted that data
resulting from polymerase chain reaction (PCR) tests for presence
of marker gene DNA in TIL cells were not provided as requested.
Dr. Parkman suggested that the use of nude mice in testing
survival of injected marked T cells was not analogous to the same
test performed in immune competent animals. Dr. Mulligan
confirmed that normal mice will not accept these cells without
prior irradiation to ablate the immune system. Moreover,
Dr. Mulligan stated that issues raised previously by the
subcommittee concerning an appropriate animal model system had
not been resolved in the current submission. He stressed the
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need to explore additional options with the goal of infecting
murine TIL cells with retrovirus vectors. Dr. Mulligan echoed
Dr. Erickson’s desire to see the PCR data in order to assess
their sensitivity. Looking at page 3, section b, of the Anderson
material, he commented that N2 infection of bone marrow
transplants was not analogous to infection of TIL cells as an
assay for tumorigenicity of the retrovirus vector.

Dr. Mulligan expressed some general reservations about data
presented in Tables 2, 3, and 4 showing that marked TIL cells do
not differ from unmarked cell populations. In particular, he
felt that it might be useful to examine T cell receptor beta
chain gene rearrangement patterns in patients 2, 3, and 4, which
were not studied. Further, he was interested in knowing the
specific region where rearrangements had occurred. Finally,
Dr. Mulligan questioned the sensitivity of the assay for helper
virus as no data had been provided.

Dr. Neiman reiterated concerns expressed by Dr. Kelley at the
earlier subcommittee meeting that a satisfactory animal model for
TIL infection had not yet been demonstrated. The alternative
model--examining survival, marker gene expression, and retrieval
of soluble antigen-activated murine CD 4 T lymphocytes—satisfied
some of the safety issues, but not the scientific issues, in
Dr. Neiman’ s opinion. He did not feel that the original
questions had been resolved in this material. For example, the
presence of helper virus in culture supernate could not be
totally discounted with the tests described. Other assays for
viral replication were not definitive. He also remarked that the
’’dry run” testing in human cells requested by the subcommittee
had not been supplied.

Commenting on information depicted in Table 4, Dr. Neiman pointed
to insertion bands on a Southern blot analysis as possible
indicators of clonal selection following marking procedures. If
there had been selection for specific cell populations, one could
not rule out the possibility that the therapeutic TIL cells may
have been eliminated. However, the information provided does not
compare TIL killing capability in vitro vs. in vivo following
selection of cells.

Dr. Mclvor echoed previous requests to see the PCR data as well
as assays for detecting the replication of virus. He also
wondered about the comparative ease of retrieval of TIL cells
from tumor vs. blood, spleen, and bone marrow, where the
procedure appears to be straightforward. He remarked that it was
unfortunate that murine TIL could not be infected with the
retrovirus vector.

Dr. Parkman noted that it is not possible to look for
tumorigenesis in T cells in nude mice and suggested that another
model might be more revealing. He commented on the utility of

[
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localizing TIL in situ and lack of means to do so. On page 3 ^

section b, Dr. Parkman expressed the need to look for viral
genomic material by direct assay, rather than simply examine
cadavers for gross tumor. He remarked that the subcommittee had
asked for data regarding the sensitivity limits of the S+/L-
assay for helper virus.

Dr. Temin commented that some of his earlier concerns had been
allayed because he felt that if the presence of virus at the
level of <1 viral particle/cell population could be detected,
then a major safety issue would be resolved. In his view, this
seemed to be feasible, although not yet demonstrated. He noted
an apparent inconsistency on page 11. Although Western blot
analysis showed the presence of antibody to virus in 3/4 animals,
the following statement claims that retrovirus is cleared
rapidly. He suggested that continued detection of antibody may
indicate persistent viral antigen.

Dr. Kelley emphasized a commitment to the principle that animal
models must be tested first. If, after exhaustive efforts, no
suitable model could be developed for TIL retroviral infection,
then an assessment of the risk/benefit ratio might shift toward
human testing.

Comments submitted in writing from Dr. Varmus were read to the
subcommittee. In summary. Dr. Varmus also expressed concerns
related to potential viral recombination and replication. He
emphasized a philosophical imperative to seek the safest possible
route, particularly in view of the absence of direct therapeutic
effect resulting from the marking experiment. He also pointed
out the lack of ability to quantitate PCR results because of the
extreme sensitivity of the technique.

Dr. Temin answered Dr. Varmus' proposal that alternative means
for introduction of DNA be pursued, such as transfection and
electroporation, by noting the superior efficiency of retroviral
infection. However, he agreed that alternative vectors and
helper cells would be useful, although the possibility of a gene
conversion event could never be completely ruled out. Therefore,
a test with greater sensitivity to detect such events is
desirable. In his earlier written comments. Dr. Temin had noted
the recent availability of safer systems than N2. The ideal
situation would be to utilize the safest vector system and the
most sensitive assay for replicating virus.

Dr. Walters asked all subcommittee members to reflect on their
comments and to determine the degree of consensus concerning the
Anderson proposal. Each participant in the conference call was
then asked individually to give his or her judgment of the
proposal based on the additional information provided by
Dr. Anderson and his colleagues. There was complete unanimity
among those participating that, given the information provided in
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response to the subcommittee’s July 29 motion, a recommendation
to defer approval was the clear choice.

There was considerable concern that the subcommittee's
deliberation not be framed so as to discourage Dr. Anderson and
others from continuing to pursue this important work. However,
there was also strong support for the view that this first
clinical trial of gene transfer into humans must be conducted
under the most stringent conditions. The first hurdle is the
development of appropriate animal model systems. Most
participants remained convinced that such efforts had not been
exhausted. However, the door was left open to reevaluate this
position at a later date if appropriate animal models are not
forthcoming.

In addition, there was consensus that many of the questions
raised in July had not been resolved, such as the need for more
quantitative data; more sensitive assays for viral replication
and reconstruction, and tumorigenesis ; and better assurance that
marked TIL cells are representative of the relevant cell
populations

.

Dr. Walters proposed that a short statement outlining the
subcommittee’s recommendations be prepared for distribution at
the RAC meeting on Monday. This paper should lay out the grounds
for deferring approval pending submission of additional data on
the critical points, and make clear exactly what would constitute
sufficient data.

Members of the subcommittee who would be attending the RAC
meeting agreed to meet Sunday evening to draft this statement.

The conference call adjourned at 5:00 p.m.
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Rachel E. Levinson
Rapporteur
Office of Recombinant DNA Activities

I hereby certify that, to the best of my
knowledge, the foregoing Minutes and
Attachments are accurate and complete.

Date LeRoy Walters, Ph.D.
Chair
Human Gene Therapy Subcommittee
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DEPARTMENT OF HEALTH & HUMAN SERVICES P-clic Health Service

t
National Institutes of health

National Heart. Lung, and

Blood Institute

Bethesda. Maryland 20892

September 9, 1983

Gerald J. McGarrity, Ph.D., Chairman
Recombinanc DNA Advisory Committee
Office of Recombinant DNA Activities
12441 Parklawn Drive, Suite 53

Rockville, MD 20852

Dear Dr. McGarrity:

We look forward to the RAC Committee Meeting on October 3, 1988, at which
our human gene transfer protocol will be considered. ORDA has already sent to

RAC members a mailing containing our protocol as well as all of the other
materials that were previously submitted to the Human Gene Therapy Subcommittee.
As you know, our protocol received aoprovals (with stipulations) from the NCI IR3

(6/20/88), the NKL3I IR3 (6/21/83), and the NIH I3C (7/13/88). In addition, it

was reviewed by the Human Gene Therapy Subcommittee on 7/29/88. The Subcommittee
deferred a final decision but made recommendations concerning the additional data
they felt should be obtained. They plan to conduct a telephone conference call
prior to October 3, but, since a considerable proportion of the Subcommittee
members present on July 29 will be at the October 3 RAC meeting, it was decided
that we should present at the full RAC even if a conference call could not be

arranged.

The Subcommittee, as well as the three local committees, made a number of
recommendations. In addition, the Subcommittee requested input from experts in

several areas. Written comments were received before the Subcommittee meeting
from Dr. Howard Temin. We will address all of these recommendations and comments

in this communication. We do want to point out, however, that it will never be

possible to satisfy every suggestion of every expert. We feel that our present
data are sufficient to demonstrate the probable efficacy and safety of our
proposal

.
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I. Response to the Recommendations of the Subcommittee

The Subcommittee made five recommendations for additional data; these fall
into two categories: A) murine TIL animal model data; B) human TIL data.

A) Murine TIL Animal Model

1) Recommendations from the Subcommittee:

a) Transfer of the vector to TIL from a suitable murine tumor system

b) Detection of vector-marked TIL in recipient mice

c) Analysis of retroviral replication, tumorigenesis and other
undesired effects in recipient mice

2) Introduction

The Subcommittee suggested that a stipulation for approval of any human gene

therapy protocol should be that the investigators acquire data-using the closest
available animal model relevant to the human study being proposed. We agree with
that position, and provide data using the soluble antigen- activated CD4 murine T

lymphocyte system which is, we argue, the closest available animal model.

Unfortunately, the animal model requested by the Subcommittee, the tumor antigen-
activated murine T lymphocyte system (the murine TIL model) which are CD8 T

cells, is not "available". As discussed below, these murine T lymphocytes are

not transduced by our retroviral vectors. We have, therefore, carried out all
the studies requested using soluble antigen- activated CD4 murine T lymphocytes
which can be readily transduced with our vectors. Human tumor antigen- activated
T lymphocytes (TIL) from some patients appear to be all CD4, from other patients

all CD8
,
while in other cases they are a mixture of both CD4 and CD8 . Both types

of human T cells are readily transducable by the N2 vector. Therefore, neither
the soluble antigen- activated CD4 murine system nor the tumor antigen- activated

CD8 (TIL) murine system is exactly analogous to the human situation, and, for the

purposes of our study, neither is superior to the other. Since we have obtained
data using the closest available animal model, we feel that we have satisfied the

spirit of the Subcommittee's recommendation.

3) Data from the murine T lvmohocvte model svstem

a) Murine soluble antigen- activated CD4 T lymphocytes are readily
transduced with N2 based vectors just as are human tumor antigen- activated CD4

and CD8 T lymphocytes. The critical question is l.b. above: can it be

demonstrated in an animal model that vector-marked T lymphocytes can be detected

in an animal after days or weeks of growth in vivo ? The answer is yes. In these

experiments, the N2 vector was modified to contain the gene for human adenosine

deaminase (ADA) in addition to the NeoR gene (the SAX vector) or the gene for rat

growth hormone (PB2N vector). A B10.D2 murine CD4 T cell line specifically
responsive to sperm whale myoglobin (line 14.1) was transduced with either vector
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and then selected in G418. From 10-50 million transduced selected T cells were
injected into the peritoneum of normal or athymic mice which were then
periodically immunized with soluble myoglobin antigen. Blood, spleen and bone
marrow cells were tested at 5, 8, and 15 weeks for the presence of the gene
marked T cells. Bone marrow, blood, and spleen samples from the recipients were
found to contain vector DNA by PCR analysis at 5,8, and 15 weeks after cell
transfer. Spleen cells from recipient nude mice were stimulated with PHA and II-

2 and then tested for resistance to G418 (Fig. 1). The control untreated nude
spleen cells proliferated modestly to the PHA+I1-2 and this proliferation was
inhibited by 0 . 3 mg/ml G418 . By contrast, the nude mice given the 14.1 SAX
transduced T cells showed a brisk proliferative response to PHA+I1-2 in the

presence of G418. These results indicate that the spleen of these mice contained
T cells which continued to express the NeoR gene for at least 15 weeks after
introduction. Therefore, we have clearly shown that cultured T cells can be
successfully transduced with N2 based vectors and selected for NeoR expression
with G418 . These selected gene marked cells can be given to animals and their
marker genes can be detected in the lymphoid tissues of the recipient animals by
PCR analysis several weeks after cell transfer. Finally, these NeoR expressing
cells can be regrovn from the lymphoid tissues of the recipient animals and can
be shown to continue to express the genes originally introduced with the N2 based
vectors

.

b) The Subcommittee has recommended looking for tumorigenesis and
other undesired effects following retroviral-mediated gene transfer using the TIL
mouse model. Unfortunately, this is a difficult model to use for questions of
tumorigenicity since the mice are pretreated with cytoxan (an ocogenic agent) and
injected with tumor cells as well. Therefore long-term evaluation of these mice
would be very complicated. We feel a better indication of tumorigenicity is

obtained by reconstitution of the hematopoietic system with N2 infected
progenitors cells. Since this permits reconstitution of the lymphoid system at

all stages of development, it serves as a more stringent test of tumorigenicity
and is not complicated by the injection of tumor cells. Our laboratory has
followed mice initially described in Eglitis et. al . ( Science . 230 : 1395-1398

.

1985) which underwent bone marrow transplantation with N2 infected bone marrow
progenitors. Fifty mice were maintained and autopsies were performed at the time

of death. These animals had a normal life-span and no tumors were noted. In
addition, in the murine 14.1 T cell model, there has been no apparent pathology
in any of the recipient mice.

The results from our bone marrow transplantation/gene transfer experiments
in primates, referred to in the principal proposal, are perhaps more relevant to

this point than are murine experiments. Bone marrow cells containing N2 based
vectors, given to immunosuppressed monkeys, have not been associated with any
detectable abnormalities in the recipient monkeys followed for up to 3 years.
Additionally, despite the extensive experience with N2 based vectors in many
laboratories and in many species (including mice, dogs, cats, sheep and non-human
primates)

,
there has not be a reported case of malignancy secondary to retroviral

vectors

.

In addition to our Ln vivo experience and literature review, tumorigenesis
is very unlikely on theoretical grounds. This is discussed in detail in the Human

Gene Therapy Preclinical Data Document (page 56-60) and is addressed in our
proposal. Since we will be using helper virus free supernate and the cells will

be shown to be helper virus free prior to patient administration, the scenario
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associated with malignancy in mice will not occur in humans.

4) Inability to transduce murine tumor Infiltratine T lvmphocvtes

At the time of the Subcommittee meeting we felt that our inability
up to that point to transduce murine CD8 TIL was a fluke considering our
experience in successfully transducing murine CD4 T cells, and the ease with
which we were able to transduce human CD4 and CD8 TIL. In fact, we thought we
had murine TIL transduced at the time of the meeting. Consequently, we readily
accepted the recommendation that we repeat our murine T cell data with murine TIL
even though we all recognized that it was exceedingly unlikely that any new
information would arise from the repeated experiment. To our consternation,
murine TIL are not transduced with either ecotropic- or ampho tropic -packaged
retroviral vectors. Table 1 lists the variables we have tested. Our conclusion
is that murine C57 BL/6 (and BIO) CD8 T lymphocytes either do not possess the
surface receptors that recognize murine retrovirus or the cell machinery itself
prevents internalization, replication, or integration of the retroviral vector.

We are now making a major effort to develop a murine TIL model that can be
used to study re troviral-mediated gene transfer since the next step in our
program is to insert therapeutic (i.e., anti-tumor) genes into retroviral vectors
in order to improve this approach to the adoptive immunotherapy of cancer.
However, we do not believe that the present protocol specifically requires murine
TIL experiments to satisfactorily answer the questions raised by the

Subcommittee

.

B) Human TIL :

1) Recommendations from the Subcommittee:

a) Data demonstrating that the human TIL that are marked by the vector
are representative of the relevant cell populations

b) Data from a "dry run" with human TIL which demonstrate a lack of
infectious helper virus by the most sensitive assays available

2) Introduction

We have no problem with the two human TIL recommendations. The
critical one is the second (l.b.) since this is the central risk issue in the

risk/benefit analysis.

3) Data with human TIL

a) Our data indicate that vector-marked TIL are representative of the

TIL population. We have obtained several types of data (see below) which
indicate that vector -marked TIL are representative of the whole TIL population
but to a different extent in different patients. There does appear to be a

greater tendency to recover CD8 TIL rather than CD4 TIL following transduction
and growth under selective conditions although clearly both CD4 and CD8 TIL
populations can be infected with our vector and express G418 resistance (Table
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2). Not all human TIL are cytotoxic In vitro . However, if the TIL population
demonstrates cytotoxicity for autologous tumor, vector infection and G418
selection does not alter either the magnitude of cytolytic capacity or the target
specificity of the TIL (Table 3). Further, the types of cytokine produced by TIL
(determined by Northern Blot) are not altered by vector infection or G418
selection (data not shown) . Southern Blot analysis of TIL populations from two
patients also show variable patterns. In patient 1, T cell receptor beta chain
gene rearrangements of both untreated and vector treated/selected TIL show the
identical oligoclonal pattern of T receptor utilization and the probe for vector
insertions shows a smear with no predominant clones. In patient 5, probes for
TCR beta also shows an oligoclonal pattern of receptor utilization which is

unchanged by vector infection/selection. In this N7 marked TIL population which
had been maintained in culture for a prolonged period, in addition to the smear
found when probing for vector inserts, two distinct minor bands were also visible
which indicate some degree of clonal preference had occurred with prolonged
culture (Table 4) .

Although there is variability from patient to patient in the effect that
vector insertion/selection has had on the TIL population, the gene marked TIL are

sufficiently representative of the whole TIL population to permit us to answer
these primary questions:

(1) How long do TIL persist in vivo ?

(2) Where do they persist: lymph nodes, tumor, blood stream?

(3) Does the location and/or longevity of TIL correlate with the

clinical effect?

If we are also able to isolate and grow (in G418) vector-marked TIL from a

patient's tissues as we can grow vector-marked murine T cells isolated from
recipient mice, then we can also ask another critical question:

(4) What functional TIL cell types (i.e., cytotoxic,
proliferative, cytokine producing, etc.) correlate with the

clincial effect?

b) Our data indicate that vector-marked human TIL are free of helper
virus. Of primary importance, as pointed out by the Subcommittee, is that the

assays used to detect infectious retrovirus are the most sensitive available. The

assays we are using to evaluate TIL for helper virus are listed below. Detailed
protocols, as requested by the Subcommittee, are described in Appendix A.

(1) In our own laboratory we will perform the S+/L- assay to determine if helper
virus is present. In addition, 3T3 cells will be infected with viral supemate
and cultured so that virus in the test material will be greatly amplified and
easily detected by the S+/L- assay. Besides testing retroviral supernate,
transduced TIL will also be studied. Medium from TIL cultures will be tested by
the S+/L- assay and by 3T3 amplification. Transduced TIL will also be cultured
directly on 3T3 cells. Viral envelope sequences will also be looked for using the

polymerase chain reaction. Finally, the reverse transcriptase assay will be
performed to detect possible, though very unlikely, recombination between human
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endogenous retroviral sequences and the N2 provirus.

(2) In addition to studies in our laboratory, supemate for patient use will be
tested in an independent laboratory which performs testing for amphotropic virus
regularly and under the guidelines and surveillance of the U.S. Food and Drug
Administration. We specifically will be using Microbiologic Associates, Bethesda
MD

.

While the protocol we have submitted will utilize helper-virus free
supemate and TIL will be tested for helper virus prior to patient exposure,
other applications of retroviral-mediated gene transfer in man may not permit
such detailed analysis before patient exposure. Since this could result in
accidental exposure to helper virus, we chose to study non-human primates
directly inoculated with murine helper virus to assess the risk, and to identify
disorders, that might arise from such an exposure. Our preliminary findings are
described in Appendix B.

II. Response to the Comments of Howard Temin:

1) "Should the optimal system as far as safety be used?"

Yes. N2 and N2-based vectors have been studied in mice in vivo for
over four years and in monkeys in vivo for over three years. We believe that the

advantages of this wealth of safety experience far exceeds the potential safety
advantages of new vectors or packaging systems which would first need to be
evaluated in long-term animal studies before use. We are, of course, evaluating
new systems for future protocols. It should be emphasized again that the unique
characteristic of the present protocol is that the transduced TIL can (and will)
be studied in vitro before re -insertion into the patient in order to be certain
that no infectious virus is present. Since it can be shown with the present
system that no infectious virus is present, a theoretically "safer" system is not
necessary. Therefore, considering the years of animal in vivo experience with
N2, this is the "optimal system as far as safety" at this time.

2) The sensitivity of the tests: see I.B.3.b.

3) Efficiency of initial infection: see I.B.3.a.

4) Sensitivity of the test for neoplastic transformation:

Dr. Temin is correct that two weeks is not sufficiently long to prove

that there are no 11-2 independent TIL. We are carrying transduced human TIL in

culture for several weeks in order to determine if any cell in the culture can

continue to divide in the absence of 11-2. Thus far we have seen no growth in

the absence of 11-2 for as long as 4 weeks. In addition, we have studied many
vector transduced cultures for thymidine incorporation in the absence of 11-2 and

have seen no incorporation signficiantly above background by 2 weeks after 11-2

withdrawal

.
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III. Response to the Stipulations of the NHL3I IR3

:

1) Informed consent: being revised

2) No infectious viral particles: see I.B.3.b.

3) N2 infected cells are representative: see I.B.3.a.

Response to the Recommendations of the NCI IR3

:

1) Risks of horizontal viral transmission: see I.B.3.b.

2) Packaging cell info: reprint and discussion in PCDD

3) Assay for infectious virus: see I.B.3.b.

4) Results of in vivo safety experiments: see I.B.3.b.

5) Informed consent (risks): being revised

6) Informed consent (aminoglycosides): being revised

7) Informed consent ("safety"): being revised

8) Informed consent (malignant potential): being revised

9) Layperson document: being prepared

10)

Separate proposal: being considered

V. Conclusion

Ve believe that the data that we have obtained with human TIL, with the

murine T cell animal model system, and with our safety studies in monkeys are

sufficient to provide satisfactory answers for the relevant safety and efficacy
questions raised by our protocol. Ve have shown that human TIL can be transduced
with our N2 retroviral vector, that the transduced TIL are not fundamentally
altered in growth rate, surface antigen phenotype, cytotoxicity, or lymphokine
production and are, therefore, representative of the total TIL population, and

that the transduced TIL are free of any infectious retroviruses or of packaging
genomes. Ve have shown using the closest available animal model, namely soluble

antigen- activated CD4 murine T lymphocytes, that N2 - transduced T cells can be

recovered from an animal several weeks after injection and that these T cells can

be selectively grown in culture. Finally, we have shown that our amphotropically
packaged retroviral vectors do not appear to pose a public health risk either
to the patient or to health care personnel since even large injections of
infectious virus into immune -suppressed monkeys cause no apparent pathology. The
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only risk that our protocol would produce for the patient is the unlikely
possibility of a malignancy resulting from insertional mutagenesis. Considering
the fact that all of the patients we are treating have advanced cancers that have
failed all available effective therapy and that we are attempting to develop new
approaches to the treatment of this devastating disease, we maintain that the
risks in our gene transfer protocol are minimal when compared with the potential
benefits to be gained from the knowledge that would accrue.

Respectfully submitted,

W. French Anderson, M.D.

R. Michael Blaese, M.D.

Steven A. Rosenberg, M.D., Ph.D.
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APPENDIX A

S+/L- Assay: The C3t fibroblast: line PG-4 (Haapala et. al . 1985) is used as
the indicator cell line. Cells are maintained in McCoy's 5A medium with 5% fetal
calf serum and 2mM L-glutamine and grown at 37*C, in 5% CO2 . Twenty four hours
prior to virus exposure, cells are plated on 6 well dishes, 1x10^ cells per well
in 1 ml of medium. On the day of infection, 0.5 ml of DEAE Dextran (20 ug/ml in
medium) is added to each well and incubated with cells for 30 minutes. Dextran is

removed and 0.5 ml of test sample is added and incubated for 2 hours at 37*C.
After 2 hours the test material is replaced with 2.5 ml of medium and incubated
for 3 days. Foci of transformed cells are determined microscopically with a 10X
objective and the focus - forming units per ml (ffu/ml) calculated.

3T3 Amplification: 3T3 cells are maintained in Dulbecoo's modified Eagle's
medium with 10% fetal calf serum and 2 mM L-glutamine; the cells are grown at
37"C, in 5% C02- Cells are plated at 1x10^ cells per well In 6 well dishes twenty
four hours prior to sample exposure. Medium is removed and 0.5 ml of supemate
samples are added per well; polybrene (8ug/ml) is used to enhance viral
infection. Coculivation with cells is performed overnight in a volume of 1 ml
with polybrene (8 ug/ml). After infection the samples are removed and 2.5 ml
fresh medium is added. Cells are split 1:10 when confluent and carried for 3

weeks. At the end of the first and third week, when plates are confluent, fresh
medium is added to the well and collected 20 hours later for analysis in the

S+/L- assay.

Polymerase Chain Reaction: DNA is isolated from both uninfected and
transduced TIL cells using standard techniques (Maniatis et. al

. ) and subjected
to polymerase chain reaction. In this assay 1-5 ug of DNA is added to a 0.5 ml
microcentrifuge tube containing 100 ul of 50 mM KCL, 10 mM Tris-HCl (pH-8.3), 1.5

mM MgCl 2 , 0.01% gelatin, 200 uM each deoxynucleotide triphosphate, 1.0 uM
envelope primer 1, 1.0 uM envelope primer 2 and 2.5 U of Taq DNA polymerase. All
reagents, with the exception of TIL cell DNA and the envelope primers, are

supplied in kits purchased from Perkin Elmer Cetus (GeneAmp kit) . The samples are

then placed in a DNA Thermal Cycler instrument (Perkin Elmer Cetus) and subjected
to 30 cycles of 3 minutes each of 94*C denaturation

,
53“C annealing, and 72*C

polymerization conditions. At the completion of the cycling, the amplified DNA
sample is removed and analyzed by agarose gel electrophoresis followed by
Southern blot analysis (Maniatis et al

. ) using a radiolabeled DNA probe isolated
from the envelope gene of the amphotropic virus 4070A. Final analysis for the

presence of amphotropic envelope sequences is obtained by autoradiography of the

Southern blot.
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Reverse Transcriptase Assay: The reverse transcriptase assay is performed
according to the method of Goff et. al. Briefly, 10 ul of viral supemate is

added to a 50 ul reaction mixture yielding a final concentration of 50 mM Tris-
hydrochloride

,
pH8.3; 20 mM dithiothreitol

;
0.6 mM MnCl2 ;

60 mM NaCl; 0.05%
Nonidet P-40; 5 ug of oligodeoxvthymidylic acid/ml; 10 ug of polyriboadenylic
acid per ml; and 10 uM alpha- [^P] dTTP (specific activity >400 Ci/mmole) .

Reaction mixture is incubated for 2 hours at 37°C; and 10 ul is then blotted onto
DEAE paper (DE-81). The paper is washed 5 times in 2x SSC (5 min at room
temperature)

, then 2 times in 95% ethanol for 1 min. The paper is air dried and
autoradiographs are taken.

Haapala, D.K., Robey, W.G., Oroszlan, and Tsai, W.P. (1985) Isolation from cats
of an endogenous type C virus with a novel envelope glycoprotein. J. Virol. 53,
827-833.

Maniatis, T.
,
Fritsch, E.F., Sambrook, J. Molecular Cloning . Cold Spring Harbor

Laboratory, Cold Spring Harbor, N.Y.

Goff, S., Traktman, P., and Baltimore D. (1981) Isolation and properties of
Moloney murine leukemia virus mutants: use of a rapid assay fdr release of virion
reverse transcriptase. J. Virol. 38, 239-248.
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APPENDIX B

I) Intravenous exposure to Amphotropic Retrovirus.
Three normal rhesus monkey and one animal immunosuppressed with prednisone

and cyclosporine A received intravenous injection of amphotropic retrovirus (mean
dose - 7.2x10^ ffu/animal) . Monitoring the animals serum for replication
competent virus demonstrated a rapid disappearance of virus, with no detectable
virus present 30 min after exposure. Tne animals have been followed for a mean of
10.8 months with no detectable retroviremia, both by the S+/L- assay and 3T3
rescue. The rapid clearance may, in part, be related to the ability of primate
complement to inactive murine retroviruses.

Clinically the animals have had no temperature elevation, abnormal behavior
or change in complete blood count or blood chemistries. Physical exam has been
unremarkable except for 2 animals that developed asymptomatic lymphadenopathy 7-8

days after virus infusion. Lymphadenopathy resolved spontaneously within 7 days.

Enlarged lymph nodes were surgically removed and attempts to document viral
infection and replication were performed on the tissue directly and after
culturing. We were unable to demonstrate evidence of retroviral sequences or
recover infection virus. Since the animals received viral supernate, which
contains 10% fetal calf serum it is possible that the adenopathy represents an
immune response to injected antigens rather than retroviral replication.

Western blot analysis has demonstrated the development of antibodies to the

p30 antigen of murine leukemia virus. Of the 4 animals, 3 have developed
detectable antibody 30 to 120 days after exposure.

Summary ; Murine amphotropic retrovirus is cleared rapidly from the blood stream
and replicating virus could not be detected in lymphocytes from animals with
lymphadenopathy. Animals have shown no clinical consequences with a mean follow
up of 10.8 months (range: 7.5 to 13.4). Antibodies appear between 30 and 110 days

and are detectable at one year of follow-up.

II) Exposure to retrovirus by implantation of infected virus producing autologous
fibroblasts and intraperitoneal injection of viral supernate.

To increase the intensity of retroviral exposure we chose to circumvent
complement inactivation by introducing the virus on collagen pads containing
autologous skin fibroblasts infected in vitro and shown to be producing helper
virus. In addition we injected these fibroblasts, with viral supernate,
intraperitoneally . The one animal studied was immunosuppressed with cyclosporine
prior to treatment. Using 3T3 amplification we were able to detect helper virus
up to 2 days post infusion. Collagen pads were removed at various intervals and
were shown to be producing virus at the time of removal. Virus was recovered from

peritoneal lavage fluid one week after inoculation. Lymphadenopathy developed
systemically but most significantly in the area draining the collagen pads. Lymph
node and peripheral blood lymphocytes were shown to be producing retrovirus.
Virus could not be recovered from stool and urine samples. Immunosuppression was

discontinued and the animal immune system allowed to recover. Lymph node tissue,

peripheral blood lymphocytes, peritoneal lavage fluid and serum samples evaluated
84 days after exposure had no detectable retrovirus. Antibodies to p30 antigen
were detectable at this time.
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Clinically the animal has been normal except for transient adenopathy which
has resolved. Exam at 84 days is normal with continued normal complete blood
count and blood chemistries.

Summary : Exposure to murine retrovirus through infected fibroblasts in
combination with intraperitoneal injection of retrovirus led to a productive
infection of primate lymphocytes in vivo . To date the animal has shown no
sequelae from the exposure. Detectable virus had disappeared by day 84 and
coincided with the appearance of p30 antibodies.

Conclusion : Murine amphotropic retroviruses can infect primate cells in vivo and
cause a productive infection in lymphocytes. Transient lymphadenopathy is the
only clinical finding noted and no detectable virus was found after the
development of antiviral antibodies. Our data preliminary data suggests that an
exposed patient would not suffer any acute clinical illness and would not present
a public health risk. Information about the long-term consequences of such an
exposure will require continued observation of these animals. Since TIL can be
extensively studied in vitro prior to patient exposure, we believe likelihood of
retrovirus exposure for participant in our protocol is very unlikely.
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Table 1

MOUSE TIL INFECTION:

Variables tested without success.

Vectors

6 amphotropic and ecotropic vectors known to infect mouse cells

TIL

5 Different TIL lines were repeatedly tested with each vector

Polycations

A range of concentrations of polybrene and protamine were used

Method of Infection

6 Experienced investigators tried using both co-cultivation for

24 hr to 7 days and repeated supernatant infections at MOI

ranging from 1 to 20. Fresh tumors, whole spleen, short term

cultured TIL and restimulated TIL were tested

Selection Conditions

A range of selection conditions using 0.1 to 1 .0 mg/ml G418 in both

continuous and intermittant exposure protocols were tested
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Table 2

CELL SURFACE RECEPTOR PHENOTYPE

PATIENT NO VECTOR N7/SELECTED
CD4 CD8 CD4 CD8

1 0 97.9 0 98.7

2 81.8 3.9 88.6 1.4

3 30.7 60.5 6.9 82.2

4 76.5 13.7 30.5 68.6

5 0.1 97.7 0.7 98.2

Table 3

TUMOR CYTOLYTIC EFFECTOR FUNCTION

% target lysis @ 40:1 E:T ratio

Patient NO VECTOR N7/SELECTED
autologous tumor NK target autologous tumor NK

1 0 0 0 0

2 0 0 0 0

3 26.4 6 26.1 4.7

4 0 0 0 0

5 22.5 0 25.5 0

Table 4

T CELL RECEPTOR p GENE VECTOR INSERT BANDING
REARRANGEMENTS

PATIENT NO VECTOR N7/SELECTED N7/SELECTED

1

2,3,4

2 rearranged

bands

NOT STUDIED

2 rearranged

bands (same)

smear, no distinct

banding

5 2 rearranged

bands

2 rearranged

bands (same)

smear + 2 visible

bands
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RECOMBINANT DNA ADVISORY COMMITTEE
HUMAN GENE THERAPY SUBCOMMITTEE

Summary of Activities Following
Meeting July 29, 1988

and
Telephone Conference September 29, 1988

The sense of the subcommittee and outside consultants is supportive of the

general concept of the use of recombinant vectors in gene transfer
procedures for marking somatic cells in humans as an aid to the development
of important new advances in clinical research. Because such procedures
are not done primarily to benefit the subjects, and may in fact, be of no
benefit to the individuals involved, proposals to carry out these
experiments must be supported by a clear database demonstrating that the
specific procedures planned are safe and likely to yield knowledge of
value; in the present case, knowledge likely to enhance further development
of cancer immunotherapy with autologous human tumor infiltrating
lymphocytes (TIL) . Because the present proposal would be the first to

involve human subjects, and clearly sets precedents for proposals to

follow, the subcommittee views the evaluation of the supporting database as

especially important.

At its meeting on July 29, 1988, the subcommittee agreed that the
supporting database for the proposal submitted by Drs . Anderson, Blaese,
and Rosenberg was insufficient and recommended deferral of consideration of
the proposal until this information was available. As an aid to the
applicants, the subcommittee listed three points this database should
address with respect to animal testing and two additional issues to be
addressed with respect to human TIL into which a vector has been
introduced. The subcommittee felt that provision of the requested data was
well within the range of present technology and could be provided without
unreasonably delaying the proposed clinical research.

A telephone conference was held on September 29, 1988 by the subcommittee
to review additional data submitted by the applicants to determine whether
or not there was now a database sufficient to act on the proposal. Our
unanimous conclusion was that, although some progress had been made, we
were not yet in possession of the requested information. Our
recommendation of July 29, therefore, stands unchanged.

As an aid to the applicants and members of the Recombinant DNA Advisory
Committee, the minutes of the telephone conference are appended to this
summary statement which include evaluation of the specific data submitted
by the applicants with respect to the points at issue raised by the
subcommittee

.
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CHRONOLOGY OF REVIEW OF HUMAN GENE TRANSFER PROPOSAL

June 10, 1988: Submission of Amendment to Approved Clinical
Research Project to two NIH Clinical Research Subpanels; original
project title: "The Treatment of Patients with Advanced Cancer
Using Cyclophosphamide, Interleukin-2 and Tumor Infiltrating
Lymphocytes" (tab 1333, p. 16).

June 15, 1988: submission of proposed amendment to NIH
Institutional Biosafety Committee (tab 1333, p. 15).

June 20, 1988: review of proposed amendment by National Cancer
Institute Clinical Research Subpanel; outcome: approval with one
stipulation and 10 recommendations (tab 1333, p. 100, plus new
minutes in table folder) ; part of stipulation was that final
version of amendment be submitted to Subpanel for "final
consideration.

"

June 21, 1988: review of proposed amendment by National Heart,
Lung, and Blood Institute Clinical Research Subpanel; outcome:
approval with three stipulations; in one stipulation, Subpanel
deferred to RAC on "procedures needed to assure that no
infectious virus particles remain in the preparation"; in
another, Subpanel made final approval of proposal "contingent
upon the investigators' report of ongoing experiments to
demonstrate that the N2 infected cells are representative of the
major group [groups?] of uninfected TIL cells" (tab 1333, p.
101 ) .

July 5, 1988: first mailing to Human Gene Therapy Subcommittee
by NIH Office of Recombinant DNA Activities (ORDA) ; contents: pp.
9-94b under Tab 1333.

July 13, 1988: review of proposed amendment by NIH Institutional
Biosafety Committee; extended discussion of part of proposed
study involving human subjects (more than seven pages in
committee minutes); outcome: approval "conditional upon the
approval of the RAC and the receipt of the results from the
preliminary in vivo work in the mouse"; signed version of minutes
not available before RAC meeting.

July 13, 1988: formal submission of proposed amendment to ORDA
by Drs. Anderson, Blaese, and Rosenberg (tab 1333, p. 99).

July 18, 1988: second mailing to Human Gene Therapy Subcommittee
by ORDA; contents: pp. 95-205 under Tab 1333.

July 29, 1988: scheduled meeting of RAC's Human Gene Therapy
Subcommittee; review of proposed amendment was the major item of
business for Subcommittee; presentations by Drs. Anderson,
Blaese, and Lotze (for Dr. Rosenberg); discussion with
investigators followed by Subcommittee deliberations; Nieman
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motion requested additional information under two main headings
(text of motion included in table folders) ; motion unanimously
accepted by Subcommittee; agreement by Subcommittee to review any
additional data submitted by September 15th.

September 9, 1988; submission of additional data to Dr.
McGarrity, RAC Chairman, by Drs. Anderson, Blaese, and Rosenberg
(tab 1337, pp. 353-367)

.

September 20, 1988: mailing of additional data to members of
Human Gene Therapy Subcommittee by ORDA.

September 29, 1988; conference call by members of and
consultants to Subcommittee; 10 of 14 Subcommittee members and
three of four consultants to Subcommittee participated in call;
an eleventh Subcommittee member had phoned in comments before
conference call; Subcommittee also heard written comments on
proposed amendment that had been submitted by Dr. Albert H.
Owens, Jr., Director of the Oncology Center at Johns Hopkins
University (letter in table folder); unanimous judgment reached
by Subcommittee members and consultants participating in
conference call (see minutes of conference call in table folder);
several members of Subcommittee who are also RAC members agreed
to draft summary of Subcommittee's judgment for presentation to
RAC on October 3rd.

LeRoy Walters
October 3, 1988
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NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE

MINUTES OF MEETING 1
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The Recombinant DNA Advisory Committee (RAC) was convened for its
thirty-ninth meeting at 9:00 a.m. on October 3, 1988, in Building 31C
Conference Room 6, National Institutes of Health, 9000 Rockville Pike
Bethesda, Maryland 20892. Dr. Gerard J. McGarrity (Chair), presided.
In accordance with Public Law 92-463, the meeting was open to the
public. The following were present for all or part of the meeting:
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Daniel P. Jones, National Endowment for the Humanities

'The RAC is advisory to the National Institutes of Health
(NIH) , and its recommendations should not be considered as final
or accepted. The Office of Recombinant DNA Activities should be
consulted for NIH policy on specific issues.
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I. CALL TO ORDER AND INTRODUCTORY REMARKS:

Dr. McGarrity, Chair, called the meeting of the Recombinant DNA
Advisory Committee (RAC) of the National Institutes of Health
(NIH) to order at 9:00 a.m., October 3, 1988. The meeting was
called pursuant to a Federal Register notice that, being 30 or
more days prior to today's date, met requirements published in
the NIH Guidelines for Research Involving Recombinant DNA
Molecules. He stated that the meeting would remain open to the
public for its entirety, and that he expected the meeting to
conclude within one day.

Dr. McGarrity asked Dr. Gartland if a quorum was present and
Dr. Gartland assured the Chair that a quorum was in attendance.

Dr. McGarrity noted that he intended to make every effort to
abide by the distributed agenda with respect to time estimates
for each item of business. He reminded the Committee that in
recognizing persons for comments he would use the following
order: primary and secondary reviewers on each item as set forth
in the agenda; other members of RAC; ad hoc consultants to the
RAC; NIH staff members; members of the public who had submitted
written comments; and finally, other members of the public. He
underlined that RAC was advisory to the Director of NIH; and in
light of this, persons with minority opinions should voice them
so as to provide Dr. Wyngaarden with the entire spectrum of
opinions on a given topic. Dr. McGarrity then told the Committee
that in all voting he would call first for the affirmative, then
for the negative, and finally for abstentions. He emphasized
that if any voting member felt compelled to abstain due to
conflict of interest, that such member should notify the Chair so
that the record could duly reflect such.

Dr. McGarrity then introduced the ad hoc consultants for the
meeting: Dr. William Kelley, Chairman of the Department of
Internal Medicine, University of Michigan Medical School;
Mr. Robert Lanman, NIH Legal Advisor, Office of the General
Counsel; and Dr. Robert McKinney, Director of the NIH Division of
Safety.

Dr. McGarrity then made note of Mailings I and II, which were
sent to members prior to the meeting. He also noted that some
recently received materials were supplied at the table for each
member

.

Dr. McGarrity then introduced Dr. Jay Moskowitz, Associate
Director for Science Policy and Legislation in the Office of the
Director (OD) , NIH, the new Acting Executive Secretary of the
Committee, for his introductory remarks.
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Dr. Moskowitz announced the administrative move of the Office of
Recombinant DNA Activities (ORDA) to the Office of the Director.
He said this change was in line with other administrative changes
that focused on issues of public policy and science policy within
OD. Among these changes were the establishment of an Office of
AIDS Research and Office of Human Genome Research within the
Office of the Director.

Dr. Moskowitz explained the organizational structure of the
Office of Science Policy and Legislation which consists of the
Division of Legislation, the Division of Planning and Evaluation,
and the Science Policy Division in which ORDA is now located.
The Science Policy Division deals with issues such as use of
animals in research and animal welfare, fetal tissue research and
use of fetal tissue for therapeutic purposes as well as
tangential issues such as space medicine and the health of
astronauts

.

Dr. Moskowitz said his Office was in the process of developing
updated job descriptions for Dr. Gartland's position as well as
ORDA senior staff and expected formal advertisements to go out
within the next month or two. He urged the Committee to aid in
this search and asked that recommendations be brought to his
attention for input into the personnel channels.

Dr. McGarrity announced that Dr. Gartland had left the Office of
Recombinant DNA Activities to take a role in the extramural AIDS
research program. He noted Dr. Gartland is known to many as
"Mr. ORDA," and he stated he felt it appropriate to pay tribute
to Dr. Gartland for his many years of dedication and service to
the RAC.

Dr. McGarrity gave a brief synopsis of Dr. Gartland's academic
and professional background, noting that he had come to NIH in
the early 1970s to work with Dr. DeWitt Stetten in setting up the
NIGMS Human Genetics Program. He remarked that the success of
this program was due in part to Dr. Gartland's efforts in cell
banking, a procedure which pooled researchers' resources into a
central repository for all researchers to draw upon. In 1976,
Dr. Donald Fredrickson appointed Dr. Gartland to head the Office
of Recombinant DNA Activities, and since then Dr. Gartland has
served in this capacity, at times representing the directors of
the NIH institutes as well as the Director of NIH. Dr. Gartland
was appointed Chairman of the U.S. -Japan Cooperative Program on
Recombinant DNA, and has acted as liaison to many other
countries. Dr. McGarrity noted Dr. Gartland received the NIH
Director's Award, the NIAID Director's Award, and, in 1985, was
the recipient of the Special Recognition Award from the U.S.
Public Health Service.
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Dr. McGarrity thanked Dr. Gartland, referring to him as "the
ideal public servant scientist administrator," and said he was
sad to see him leave but at the same time wished him luck in his
new role in the Office of AIDS Research. He also thanked
Dr. Moskowitz, Rachel Levinson, Becky Lawson, and the office
staff for their efforts at maintaining order in this time of
administrative changeover.

Dr. McGarrity then presented Dr. Gartland with a certificate
inscribed as follows:

"U.S. Department of Health and Human Services, Public
Health Service, National Institutes of Health presents
to William J. Gartland, Jr., in grateful appreciation
for his outstanding services as Executive Secretary of
the Recombinant DNA Advisory Committee from 1976 to
1988, signed, Jay Moskowitz, Ph.D., Associate Director
for Science Policy and Legislation, and James B.
Wyngaarden, M.D., Director, National Institutes of
Health.

"

Dr. Gartland accepted the certificate and said he owed a debt of
gratitude to the founding fathers of the RAC concept, Drs. Donald
Fredrickson and Joseph Perpich. He thanked the many RAC
chairpersons over the years: DeWitt Stetten, Leon Jacobs, Jane
Setlow, Ray Thornton, Kenneth Burns, Bob Mitchell, and Gary
McGarrity. He thanked the entire office staff, Becky Lawson,
Marianne Abbs, Karen Riggs, and Nancy Mulligan and the
professional staff, especially Stanley Barban, and the many
institute directors he had served under including Drs. Ruth
Kirschstein, Richard Krause, Tony Fauci, and now Jay Moskowitz.

Dr. McGarrity called upon Mr. Brewer to present the minutes of
the meeting of June 3, 1988.

II. APPROVAL OF THE MINUTES OF THE JUNE 3, 1988 MEETING:

Mr. Brewer said he had one correction to the minutes. On page
339 his name appeared as "Dr. Brewer," and it should have read
"Mr. Brewer." Dr. Childress said he found the minutes to be very
clear and accurate and that he would consult with staff about
minor word changes. Mr. McCreery moved approval of the minutes
and Mr. Brewer seconded the motion. Dr. McGarrity put the motion
to a vote and it was unanimously accepted.

Dr. McGarrity then called on Dr. Walters, Chairman of the Human
Gene Therapy Subcommittee, to present Agenda Item III, the Human
Gene Transfer Proposal.
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III. HUMAN GENE TRANSFER PROPOSAL (tabs 1332/11, 1333, 1337):

Dr. Walters circulated a chronology of the review process for the
human gene transfer proposal submitted by Dr. W. French Anderson
of the National Heart, Lung, and Blood Institute (NHLBI),
Dr. Steven Rosenberg of the National Cancer Institutes (NCI), and
Dr. Michael Blaese of NCI. He said the Human Gene Therapy
Subcommittee of the RAC met on July 29, 1988, to consider the
first human gene transfer proposal. He noted that this was the
culmination of a long process that began in 1982 with the
Presidential Commission on Bioethics report entitled "Splicing
Life," which noted there was no current national review mechanism
for considering such proposals. In 1983, the RAC began a process
of developing such a review mechanism which has come to consist
of three parts: review at the local level by local Institutional
Review Boards (IRBs) for human subjects research and the local
Institutional Biosafety Committee (IBC); mid-level review by the
Human Gene Therapy Subcommittee and the RAC; and the final review
by the NIH Director who accepts or rejects the recommendations of
the RAC.

While the Human Gene Therapy Subcommittee was formed in 1983, it
wasn’t until 1987 that it was asked to examine a preliminary
draft proposal. Dr. French Anderson, along with his colleagues,
produced a state-of-the-art review of human gene therapy that
dealt primarily with a genetic enzyme deficiency disorder,
adenosine deaminase (ADA) deficiency, as a model for human gene
therapy. Though never formally submitted as a clinical proposal,
it did allow the Human Gene Therapy Subcommittee an opportunity
to study the scientific literature, to become familiar with the
technical and ethical issues surrounding gene therapy, and to
receive comments from outside consultants.

In June 1988, the first clinical protocol involving gene transfer
into humans was submitted to the local review bodies at NIH. The
experiment dealt not with ADA deficiency, but with cancer, and
was not a proposed treatment, but a diagnostic technique.

Dr. Walters presented a scientific summary of the protocol
submitted:

"Tumor infiltrating lymphocytes (TIL) would be isolated
from a patient's tumor and grown in culture in the
presence of interleukin-2 (IL-2). An aliquot of TIL
would be removed at the time they reached log phase
growth. The aliquot (representing no more than one-
third of the total TIL population) would be incubated
with the retroviral vector N2 (containing the gene
coding for neomycin resistance, or Neo") . This treated
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aliquot would be grown in media contaning G418, a
neomycin analog in which only those cells expressing
the Neo” gene can survive. The cells would be tested
to insure that they are virus-free, have similar
surface antigen patterns to the parent TIL population,
and have not changed significantly in other properties
(including continued dependence on exogenous IL-2 for
growth) . The treated aliquot would then be
administered to the patient along with the bulk TIL
population that would have been grown separately. The
proportion of marked TIL in the final TIL population
that would be returned to the patient would be between
5-30%. After administration, samples of blood, lymph
nodes, and tumor biopsy material (already being
obtained as part of the standard TIL protocol) would be
tested for the presence of the NeoB gene by PCR DNA
analysis. The marked TIL would be recovered by growth
of the tissue sample in IL-2 medium plus G418. The
recovered cells would be studied for phenotypic and
cytotoxic properties in order to attempt to learn why
TIL immunotherapy is successful in some cases but not
in others."

Dr. Walters then related the major events of the approximate four
months since the proposal was first submitted to the Human Gene
Therapy Subcommittee as follows:

June 10, 1988 Initial submission of what was technically an
amendment of an approved clinical research project
entitled "The Treatment of Patients with Advanced
Cancer Using Cyclophosphamide, Interleukin-2 and
Tumor Infiltrating Lymphocytes," to two NIH
Clinical Research Subpanels (NCI and NHLBI).

June 15, 1988 Proposed amendment submitted to NIH Institutional
Biosafety Committee.

June 20, 1988 Initial review of proposed amendment by NCI
Clinical Research Subpanel which approved the
amendment with the stipulation that the final
version of the proposal be resubmitted to the
Subpanel for final consideration, and offered ten
recommendations for further amendment of the
proposal

.

June 21, 1988 NHLBI Clinical Research Subpanel reviewed the
amendment and approved it with three stipulations
including: (1) that the Subpanel deferred to the
RAC on procedures to ensure no infectious viral
particles remained in the preparation; (2) that
final approval was contingent upon investigators'
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report of ongoing experiments to demonstrate the
N2 infected cells were representative of the major
group of uninfected TIL cells; and (3) the
informed consent form be revised.

July 5, 1988 First mailing to Human Gene Therapy Subcommittee
by ORDA.

July 13, 1988 Review of proposed amendment by NIH IBC with
approval conditional upon RAC approval and receipt
of results from preliminary work in vivo in the
mouse

.

July 13, 1988 Formal submission of proposed amendment to ORDA by
Drs. Anderson, Blaese, and Rosenberg.

July 18, 1988 Second mailing to Human Gene Therapy Subcommittee
by ORDA.

July 29, 1988 Human Gene Therapy Subcommittee review of proposed
amended protocol and discussion with investigators
which resulted in the Neiman motion to defer
approval being accepted unanimously and agreement
by the Subcommittee to review any additional data
submitted by September 15, 1988.

Sept 16, 1988 Submission of additional data to Dr. McGarrity by
Drs. Anderson, Blaese, and Rosenberg.

Sept 20, 1988 Mailing of additional data to members of the Human
Gene Therapy Subcommittee.

Sept 29, 1988 Conference call by members of Human Gene Therapy
Subcommittee and consultants with unanimous
judgment to defer approval reached by members and
consultants to be presented at the October 3,
1988, RAC meeting.

In reporting on the July 29, 1988, meeting of the Subcommittee,
Dr. Walters said the Human Gene Therapy Subcommittee wrestled
with the issue of whether the protocol was, in reality, human
gene therapy and whether it fell under the jurisdiction of the
RAC and its Human Gene Therapy Subcommittee. After deliberation,
it was decided the protocol was "very similar to human gene
therapy," and that the Subcommittee should review it.

Dr. Walters said the Subcommittee unanimously approved a motion
made by Dr. Neiman as follows:

"consideration of the protocol be deferred until animal
model testing is completed to include:
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"1. Transfer of the vector to tumor infiltrating
lymphocytes or TIL from a suitable murine tumor system;

"2. Detection of vector-marked TIL in recipient mice;

"3. Analysis of retroviral replication, tumorigenesis , and
other undesirable effects in recipient mice;

"In addition, data should be presented demonstrating that:

"1. The human TIL that are marked by the vector are
representative of the relevant cell populations, and;

"2. 'Dry run' tests with human TIL should be completed
which demonstrate a lack of infectious helper virus by
the most sensitive assays available."

Dr. Walters said that in the telephone conference call on
September 29, 1988, the members and consultants unanimously
agreed that additional information was still required in order to
make a proper evaluation of this proposal. He called on
Dr. Neiman to present the summary statement which resulted from
the conference call.

Dr. Neiman distributed a written summary which he said
represented both a summary statement and sense of the
Subcommittee as a result of the July 29 and September 29, 1988,
deliberations. He read the following statement:

"The sense of the Subcommittee and outside consultants
is supportive of the general concept of the use of
recombinant vectors in gene transfer procedures for
marking somatic cells in humans as an aid to the
development of important new advances in clinical
research. Because such procedures are not done
primarily to benefit the subject and may in fact be of
no benefit to the individuals involved, proposals to
carry out these experiments must be supported by a
clear data base demonstrating if a specific procedure
planned is safe and likely to yield knowledge of value.

"In the present case, knowledge likely to enhance
further development of cancer immunotherapy with
autologous human tumor infiltrating lymphocytes or TIL.
Because the present proposal would be the first to
involve human subjects and clearly sets precedence for
proposals that follow, the Subcommittee views
evaluation of the supporting data base as especially
important

.
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"At its July 29 meeting, the Subcommittee agreed that
the supporting data base for the proposal submitted by
Drs. Anderson, Blaese, and Rosenberg was insufficient
and recommended deferral of consideration of the
proposal until this information was available. As an
aid to the applicants, the Subcommittee listed the
three points this data base should address with respect
to animal testing and two additional issues with
respect to the human TIL into which the vector has been
introduced.

"The Subcommittee felt that provision of the requested
data was well within the range of present technology
and could be provided without unreasonably delaying the
proposed clinical research.

"A telephone conference was held on September 29, 1988,
by the Subcommittee to review additional data submitted
by the applicants to determine whether or not there was
now a data base sufficient to act on the proposal.
Again, the conclusion of those participating in the
telephone conference was that although some progress
was made, we were not yet in possession of the
requested information and our recommendation of July
29, 1988, therefore stands unchanged.

"As an aid to the applicants and the members of the
Recombinant DNA Advisory Committee, the minutes of the
telephone conference are appended to this summary which
include evaluation of the specific data submitted by
the applicants with respect to the points at issue
raised by the Subcommittee."

Dr. Neiman said the minutes to which he referred were still in
rough draft form. Many of the participants had not had a chance
to review them, but they were provided for RAC members to get a
flavor of the concerns on specific data.

Dr. McGarrity thanked Dr. Walters and Dr. Neiman for presenting
the historical background and history of the proposal. He said
he felt compelled to digress from normal procedures because a
discussion of the issues with Drs. Anderson, Blaese, and
Rosenberg would be more efficient in dealing with the many issues
and called on Dr. Anderson to lead the discussion of the
proposal

.

Dr. Anderson said the primary issue of concern was raw data on a
number of issues that were not present in the mailings. He said
the reason why these data had not been supplied to the
Subcommittee to date was because both Subcommittee meetings and
the RAC meeting itself were open to the public. Releasing this
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data in a public forum could jeopardize publication in both The
New England Journal of Medicine and Science. Therefore, he
suggested a compromise in the form of presenting the a summary of
the data in slide format, rather than hand-outs, in order to
avoid jeopardizing future publication. Dr. Anderson said this
was an issue that NIH should resolve for future reviews of this
nature

.

Dr. Anderson noted that the Investigational New Drug (IND)
submission that had been submitted to the Food and Drug
Administration (FDA) was available for members of the RAC to look
at the data in "off the record" portions of the meeting such as
coffee breaks and at lunch on an individual basis.

Dr. Anderson said the protocol had been under review for six
months and a great deal of critical evaluation of every aspect
had been done. The proposal is one in which adults with advanced
cancer will give their consent to a procedure with minimal risk
which could provide invaluable information for improved cancer
treatment. However, before this procedure is used in man, it
must be shown that:

1. It is possible to insert a marker gene into human TIL
and that the inserted gene will be expressed at a
useful level;

2. Procedures used to introduce and select for expression
of the exogenous gene do not significantly alter the
transduced cell;

3 . The proposed procedures have a reasonable chance of
success based on animal feasibility studies;

4. The proposed protocol does not add a significant new
threat to the patient;

5. The gene transfer procedure does not present a risk to
health care personnel or to the public in general.

Dr. Anderson said all of these points would be addressed in
presentations and data addressing each point would be made
available where possible. Where proprietary data were concerned,
summary information would be presented. He said the five points
had been addressed satisfactorily. It was determined that:
insertion and expression of the marker gene in TIL could be
accomplished; that the marked TIL are not significantly altered;
that detection of marked cells in animal models, including murine
models, showed there was a reasonable chance for success of the
procedure; and that there is low risk to the patient and no risk
to the public.
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Dr. Anderson then introduced Dr. Rosenberg to explain why he felt
that the execution of this protocol would improve cancer
immunotherapy

.

Dr. Rosenberg said he would present an overview of where this
protocol would fit into an 11-year effort to develop new
treatments for cancer patients. He noted last year 485,000
Americans died of cancer, and one out of every 6 Americans now
alive will die of cancer if no new treatment modalities are
developed. The three treatment modalities currently in use are:
surgery, radiation therapy, and chemotherapy. He noted about
half of all cancers can be cured by appropriate application of
these modalities, but with the high incidence of the disease,
there are still approximately one-half million cancer deaths each
year

.

Dr. Rosenberg said one new modality is biologic therapy or
immunotherapy, i.e., utilizing the body's own immune defense
mechanisms to treat cancer. The particular immunotherapy being
investigated by Dr. Rosenberg is called adoptive or cellular
immunotherapy whereby a patient's own immune lymphoid cells are
taken out of the body and induced to recognize and destroy cancer
cells and later reintroduced into the body as an immune reagent.

Dr. Rosenberg defined "adoptive immunotherapy" as "the transfer
to the tumor-bearing host of active immunologic reagents with
anti-tumor reactivity that can mediate directly or indirectly
anti-tumor effects." A limitation to adoptive immunotherapy is
the inability to generate sufficient numbers of cells with
appropriate anti-tumor reactivity for transfer to tumor-bearing
patients. The TIL protocol represents the first method for
isolating and employing lymphocytes that will react with specific
tumor antigens.

Dr. Rosenberg said early efforts in adoptive immunotherapy were
derived from studies that showed that lymphokine-activated killer
cells (LAK cells) with anti-tumor reactivity could be formed by
incubating lymphocytes, in vitro , with interleukin-2 (IL-2) to
generate cells capable of lysing fresh tumor cells and
reintroducing them into the host. This method has been used to
treat over 300 patients and has proven useful in regression of
tumor growth in some cases of advanced cancer. Dr. Rosenberg
emphasized that these experiments were conducted in patients with
advanced metastatic cancer who had failed all other therapies
available and who had been sent home to die. The same population
will participate in the proposed TIL experiment.

Dr. Rosenberg said two-thirds of patients did not respond to the
LAK treatment. As part of a continuous effort to improve
adoptive immunotherapy, it was observed that lymphoid cells
infiltrating a growing tumor had unusual properties and a
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technique was developed to isolate these tumor infiltrating
lymphocytes. Tumor infiltrating lymphocytes (TIL) can be grown
by culturing single cell suspensions from tumors in a medium
containing IL-2. In 2-3 weeks, a pure culture of lymphocytes
derived from the original suspension remains, having outgrown the
tumor cells.

Dr. Rosenberg noted that in experiments published in Science
utilizing an experimental animal model, the therapeutic
properties of such TIL were 100 times more potent than LAK cells
and were shown to produce a 100% reduction in metastases. These
results became the basis for considering trials in humans.
Experiments were then undertaken to grow TIL from patients with
metastatic cancer. It was found that they could be grown from
virtually any kind of tumor, and that they had a unique
reactivity with the patient's cancer but not with the patient's
normal cells. At the same time, these TIL had no reactivity with
other patient's cancers. The experiments showed that TIL from a
patient lysed his tumor efficiently but did not lyse his
fibroblasts, B cells, normal lymphoid cell lines or any other
allogeneic tumor, representing the best evidence available to
date that patients with growing cancers do mount immunologic
reactions against their own tumors.

With this background, the FDA granted permission to begin a trial
with TIL, a report of which has been submitted for publication to
The New England Journal of Medicine and will probably appear
soon. Dr. Rosenberg summarized the results by stating that of
the first 20 melanoma patients treated, 15 of whom had not
previously received TIL therapy, there was a 50 percent reduction
in tumor mass in 9 of the first 15 patients, and one patient had
experienced a complete regression. The majority of these
patients had only received a single course of therapy, but
multiple course therapy has been approved recently by the FDA.
Dr. Rosenberg said that 5 patients who had previously failed
treatment with LAK cells were treated in an effort to gain
information about TIL potency and 2 of these patients had good
objective regressions, an indication of increased efficiency of
this approach.

Dr. Rosenberg presented individual case information on three
patients and summarized that the experiments show that it is
possible to utilize the immune system to mediate regression of
growing cancers, but that the treatment is not perfect in view of
the fact that less than half of patients respond. Further, there
are toxicities associated with the treatment and much more must
be learned about its mechanisms of action. One major goal is to
identify correlates between classes of lymphoid cells that cause
regression and their in vivo activities. Further information
concerning long-term survival of human TIL is also needed.
Dr. Rosenberg also noted that there was no existing technique
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other than utilization of indium-111 labeled autologous TIL to
monitor trafficking of both the lymphoid cells to tumor deposits,
or to other parts of the reticuloendothelial system.

Dr. Rosenberg said that if cells could be produced incorporating
genes for other cytokines such as tumor necrosis factor or alpha-
interferon, they could be utilized in the mechanism of cancer
killing, thus, dramatically improving the effectiveness of this
treatment approach. He hoped to return to the RAC and ask
permission to introduce genes with therapeutic potential into
humans to improve this therapy.

Dr. Rosenberg related that in the search for new cancer
treatments. Phase I protocols that have a 10-20 percent
treatment-related mortality are being considered daily by
clinical research committees. Because of the low additional risk
posed by the gene transfer procedure. Dr. Rosenberg felt that it
was worthy of careful consideration and approval.

Dr. Neiman asked if a dose-response curve had been constructed,
based on the n 1 nber of TIL administered to the patients.
Dr. Rosenberg id they intended to administer as many cells as
can be grown i.. '-4 weeks and attempt to transfer somewhere
between one and X 10“ of these TILs. His response to
Dr. Neiman 's ques on was that a correlation between number of
cells transferred nd anti-tumor response has not been
established in the small number of patients treated to date.

Dr. Rosenberg then called on Dr. Blaese to present further
information on the protocol.

Dr. Blaese said that when he began his work in gene transfer
technology, its use in the treatment of cancer was not
anticipated. It was thought more likely that the first diseases
to be dealt with would be genetic diseases such as adenosine
deaminase deficiency (ADA). However, as work with lymphocytes in
culture progressed, it rapidly became apparent that one of the
attractive features of these cells was their capacity to act as
cellular vehicles for gene therapy. The protocol now before the
RAC was developed as a result of such experimentation.

The investigators seek to answer the following key questions:

1. How long do the TIL persist in vivo ?

2. Where are they located in the body?

3. Does longevity or location correlate with
clinical effect?

4. Is it possible to recover the TIL?
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5. What functional characteristics of the TIL
define their ability to localize tumor or
distant sites?

6. Is there a correlation between localization,
function and clinical efficacy?

Dr. Blaese said the protocol calls for labeling TIL with the
retroviral vector N2 containing the Neo* (neomycin resistance)
gene. Investigators will label less than 50 percent of the
patient's harvested TIL population so that removal of cells for
retroviral marking will not interfere with the therapeutic
process. The N2-transduced TIL will be reinfused at the time of
standard therapy. They will then biopsy tumor nodules and other
tissues at intervals and measure the vector presence by detection
of the inserted gene. These biopsied samples will then be
cultured and the TIL regrown with the NeoB gene to recover cells
infused initially for analysis of their functional phenotype and
correlation to response to treatment.

Dr. Blaese explained that an advantage of using such marker genes
would be that they provide properties that exogenous labels
cannot provide for answering many of the questions stated above.
Further, a gene label would not leach away from the original cell
as is the case with many radioactive labels. Also, radioactive
labels are lost as soon as a cell dies and do not become
sequestered or reutilized marking other cells or tissues. The
genetic label is not diluted out as TIL proliferate in the
patient with continued administration of IL-2. The gene marker
should permit specific recovery of the marked cells at a later
date, thus permitting recharacterization of cells after they have
spent variable periods of time in the patient.

Dr. Blaese explained the methods for performing the cell culture
and infusion in detail. He described experiments that had been
performed using the N2 retroviral vector which demonstrated that
the marker gene could be introduced into human TIL and expressed
at a useful level.

Dr. Blaese said the N2 vector had been introduced into TIL
populations obtained from 15 patients, including 6 patients in
whom the entire procedure being proposed, short of reinfusion,
had been followed. The results of this experiment showed an
infection efficiency of approximately 10 percent. The
introduction of the vector; selection in G418 medium, a neomycin
analog; and the presence of the marker gene, did not interfere
with the capacity of the cell for normal growth compared to the
regular TIL population in these patients.
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To answer the question of whether the marked TIL were
significantly altered by the process of inserting the gene,
Dr. Blaese explained they had removed marked cells and analyzed
them for cell surface phenotype changes. Using a fluorescence
activated cell sorter, they found no significant alterations in
phenotype over time in culture although some drifting and
maturation of phenotype did occur which is normal in cultured
cells over long periods of time.

Dr. Blaese said another experiment was performed to discover
whether absence of changes in cell surface phenotype may be
reflective of other changes occurring, such as cytotoxicity.
This was performed by looking at the ability to kill autologous
tumor. TIL samples from four of the six patients studied were
non-cytotoxic and did not acquire cytotoxic activity after gene
insertion. Two of the patients TIL were cytotoxic against the
autologous tumor but not against other targets both before and
after vector insertion and selection. So, no changes in cell
cytotoxic activity has been seen. Cytokine production was also
looked at and found to be unaffected by vector insertion and
selection, as was T cell receptor specificity and heterogeneity.
Therefore, Dr. Blaese concluded that some modifications occur in
some TIL populations; however, in the vast majority of cases the
TIL are not significantly altered by the process of inserting the
genes and selecting for expression of Neo*.

Dr. Blaese described studies undertaken to detect the marked
cells in animal models. He summarized data from one such model,
the nude mouse. Normal mice were immunized with sperm whale
myoglobin. The lymphoid tissues were then removed and expanded
in culture. The SAX vector (an N2 based vector) was used to
carry two genes: one coding for neomycin resistance, the other
coding for human ADA, into these lymphoid cells. Then the
tissues were reinfused into nude mice and the animals were
analyzed at various times for presence of the inserted gene.
Twenty-three days after receiving the cells containing these
genes, blood in 5 animals was found to be positive for vector
DNA. Furthermore in one animal, after 37 days, both blood and
spleen were analyzed and the spleen was directly positive for
vector DNA. After growing both spleen and white blood cells in
culture, they were found to be G418 resistant and to express
human ADA. The longest surviving animal transduced with the SAX
vector is positive for DNA in the spleen 105 days after cell
transfer

.

Dr. Blaese then presented the results of experiments in a murine
system using SAX-transduced TILs recovered from lymphoid tissues.
He also described an experiment in primates that was conducted
using the N2 vector to transduce T lymphocytes in culture.
Tetanus toxoid was used to stimulate cell proliferation after
which the lymphocytes were reinfused intraperitoneally . Cells
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recovered from lymph node biopsies contained the gene marker
whereas the peripheral blood was negative for gene expression.

Dr. Blaese then discussed the safety issues related to the TIL
experiments. He said one question raised by the Human Gene
Therapy Subcommittee had to do with the presence of infectious
helper virus or replication competent retrovirus in the
population of cells as well as in the vector that is to be
introduced. Dr. Blaese said although he believed there was no
evidence that infectious helper virus is present either in the
initial population or in the TIL populations that will be given
back to the patients, their presence can be tested; and that
infectious virus will not be given back to patients.

Dr. Blaese said another question related to whether introducing
the gene into TIL would change their characteristics or induce
some transformation event that would make their growth
characteristics different from normal TIL. He presented data on
the proliferation of TIL populations over time, measuring counts
per minute of thymidine incorporation, with or without IL-2. In
the presence of IL-2, marked TIL proliferated well but did not
proliferate if IL-2 was removed, demonstrating the absence of
autonomously growing cells in these cultures. Furthermore, they
inserted vectors into TIL in culture, and found that in the
absence of IL-2, no viable cells could be detected after 2-3
weeks, showing that no transformation event had been induced that
might result in IL-2 independent cells.

Dr. Mulligan asked how many mice had been tested in the murine
experiment. Dr. Blaese said six animals were used in the first
experiment. Further, there was a second series of experiments
with mouse TIL that wasn't shown, using a similar protocol where
lymphoid, lung, spleen, kidney, and liver tissues were recovered
at 1 hour, 6 hours, 26 hours, 72 hours, 5 days, 7 days, 9 days,
and 11 days after transfer of TIL. In this experiment, the
strongest signals obtained so far have been in the lung at 1 and
6 hours and in the liver at 24 hours.

Dr. Kelley asked if there were other species where TIL had been
demonstrated that might serve as a model for man. Dr. Rosenberg
replied that it had only been done in mouse and man, but that TIL
from spontaneous cancers in other species could be looked at.

Dr. McGarrity announced the morning coffee break, and then
resumed discussion with Dr. Anderson's presentation.
Dr. McGarrity reiterated the tabs relevant to the agenda item and
asked Dr. Anderson to continue.

Dr. Anderson noted that questioning had been vigorous and that
members of the Human Gene Therapy Subcommittee, some of whom are
his closest competitors, also had scrutinized the protocol at
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every step. He said he believed this was good so that the public
would know there had been careful evaluation at every step. He
noted, however, the RAC is not an investigative committee and he
did not believe the purpose of the RAC was to question whether he
knew how to do an experiment with retroviruses, whether
Dr. Blaese knew how to grow T cells, or whether Dr. Rosenberg
knew how to treat cancer, but that its function was to protect
the public safety. The presentation, he said, was intended to
demonstrate that there are extensive data showing both the
feasibility of the protocol as well as its safety. He added that
further information was available to members of the RAC in the
IND application being submitted to the FDA.

Dr. Anderson said data had been presented to demonstrate the
answers to the first three questions that he identified earlier.
The fourth question was whether or not the protocol represented a
significant new threat to the patient. To answer this, he
proceeded to offer quantitative data to show that the TIL contain
no infectious viral particles.

Dr. Anderson said he employed the S+/L- (sarcoma positive/
leukemia negative) assay, using a supernatant from 4070A, a wild
type murine amphotropic virus to detect infectious viral
particles. This assay can be quantitated to detect the presence
of a single infectious viral particle in supernatant diluted by
3x10'* or 3.3x10 s

. He noted that a paper describing this
procedure was being submitted for publication in Virological
Methods. A 3T3 amplification test is performed in order to
double-check the procedure. In this assay, various supernatants
are plated directly onto NIH 3T3 cells, which are very permissive
for replication of retrovirus, then grown for a week until the
whole plate is covered, and examined for foci at one and three
weeks

.

Dr. Anderson said experiments were performed in which the
supernatant was intentionally contaminated in order to titer
infectious viral particles. He showed data from three patients
demonstrating the absence of helper virus in transduced TIL.
When samples were intentionally contaminated, usually only about
6 foci could be detected. The highest number of foci that could
be detected was 40 or a titer of 2-5xlO s causing him to conclude
that N2-transduced human TIL are generally virus-free. Even when
intentionally infected, human TIL support murine amphotropic
virus only at an extremely low titer and some human TIL don't
support it at all. He noted that the bulk of supporting data for
this could be found in the IND which was submitted to the FDA.

Dr. Anderson presented results of polymerase chain reaction (PCR)
assays looking for DNA from the packaging cell line. Using a
series of primers, marked and unmarked TIL from 3 patients were
analyzed. Although PCR is difficult to quantitate, it is
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possible to detect one infected cell in 10,000 unmarked cells.
He concluded by saying, "if we ever find a human TIL which has an
infectious viral particle, we simply won't use it."

Describing data on the reverse transcriptase assays. Dr. Anderson
commented that it is not very sensitive past dilutions of lCT

3
.

In conclusion. Dr. Anderson listed the following assays for
replication competent retrovirus: S+/L-, 3T3 amplification at 1

and 3 weeks, PCR for envelope sequences and viral genome, and, in
addition, S+/L- performed by a commercial laboratory.

Dr. Mulligan asked if in the helper assay, which can detect a
titer of 3X10% whether the presence of a recombinant at a titer
10-fold higher did not present problems with assay sensitivity.
Dr. Anderson replied that in such a case, 1: 10-fold dilutions
could be made to bring the test sample into the proper
sensitivity range for the assay. Further, in response to
continued questioning. Dr. Anderson said the point was that they
were testing human TIL which have titers of zero, 1, 5, or 10.
Dr. Mulligan said that he felt it necessary to see confirmatory
data on the sensitivity of the helper assay, to which
Dr. Anderson replied that the assay was sensitive and could
detect one viral particle up to as high as one could go and,
therefore, was a non-issue. He said he, as well as other cancer
researchers, feel that the added risk to cancer patients of using
marked cells was slight. He noted that in many cases, these same
patients were enrolled in Phase I trials of new chemotherapeutic
agents with no greater problems or benefit but with far greater
risk. He said, "This is a safe procedure. It is a
straightforward procedure."

Dr. Mclvor pointed out that the Human Gene Therapy Subcommittee
had not seen much of the data that had been presented at today's
meeting. Dr. Anderson confirmed that the Subcommittee had been
told the data would be supplied but, as he pointed out earlier,
that was prior to the conversation over publication. He noted
that this was the first time the bulk of this data had been
presented.

Dr. Anderson continued by presenting data on in vivo safety
studies in monkeys that were inoculated with large amounts of
murine amphotropic retroviral particles after being
immunosuppressed with no evidence of clinical illness as a
result.

Insofar as infection of healthcare workers. Dr. Anderson said
there was some concern over possible needlesticks . He said
experiments were done, again in immunosuppressed monkeys, taking
skin fibroblasts and chronically infecting them so they were
shedding virus and reinserting them in the animal until a
retroviremic state could be achieved. Virus could be

[246] Recombinant DNA Research, Volume 13



demonstrated in the lymph nodes for 2-3 weeks but retroviremia
disappeared after two days. Further tests were done on stool,
urine, and saliva; and all were negative. At 84 days, all
specimens were negative, but there was a persistent antibody
response

.

Dr. McGarrity said the word "infected" was not a good choice to
use when discussing insertion of the gene coding for neomycin
resistance. Dr. Anderson said the word "transduced" was used in
the IND and is a better word.

Dr. McGarrity then called on Dr. Walters for his comments.
Dr. Walters underscored the point that comments (tab 1341)
received by Dr. Albert Owens (of the Johns Hopkins Oncology
Center and consultant to the Human Gene Therapy Subcommittee)
were based on his receipt of the new materials only. Dr. Owens
did not have available all the materials the Subcommittee had
received. However, it was made clear to all members of the
Subcommittee that Dr. Owens was satisfied with the materials and
was able to base his judgment on them.

Dr. Erickson said he was not working in this field and further
was not at the July 29 meeting of the Subcommittee but was party
to the conference call. He was sympathetic to the Subcommittee's
desire for quantitative data which had not been presented until
today's meeting. He pointed out that he did not feel it was the
purview of the RAC to assess the scientific quality of the
experiment but to be more concerned with the safety issues, and
much of this hinged on whether the S+/L- assay was the best way
to detect the retrovirus. He said he was not sure where he stood
on this issue, because he had just been presented with the data.

Dr. Kelley said his feeling was the experiment had no benefit to
the individual patient in which it was to be carried out and
therefore this exacerbated the risk issue. He said the long-term
goals were very important and had the potential to be extremely
important therapeutic modalities. Because of these reasons, the
animal model data was important. He expressed concern that the
only data presented on animal models were obtained from one
mouse. Dr. Kelley was concerned that these were not enough data
on which to judge the experiment and that additional studies in
mice needed to be performed before the technique could be used in
man.

Dr. Mulligan said he did not believe enough data had been
presented on the issue of infectivity and he did not think it
fair to ask the Committee to make a decision without having had
time to look at the data and to discuss the assay sensitivity.
He said tremendous progress had been made on data collection and
that it could be approved shortly.
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Dr. Neiman said he felt the Committee was trying to conduct the
review in a fashion that sets the standards for future reviews,
and this was not an attempt to delay important clinical research.
He said the quantitative data presented showed considerable
progress had been made, but the Subcommittee had deferred making
a recommendation to the RAC pending submission of data to the
Subcommittee. He said the issues central to the question of
safety needed to be resolved. The data on retroviral
replication, tumorigenesis , and undesirable effects on the
recipient seemed to be limited by sensitivity of the assays as
presented by Dr. Anderson. He said a more sensitive method would
be to see if small numbers of viral particles could be amplified
in a whole animal and cause viremia, and such data had still not
been supplied.

Dr. Anderson said Moloney murine retrovirus could not used in
adult mice, but it has been done in newborn mice. Although there
was considerable data, it was irrelevant.

Dr. Neiman said he was not convinced there were no in vivo assays
for amplification of small numbers of viral particles in an
experimental animal comparable to humans, but progress was being
made. However, he said, a meeting of the RAC was not the place
where a final decision could be reached.

Dr. Epstein asked if it could be determined that after TIL are
put back into a patient and later removed from tumor, what
fraction of the lymphocytes reisolated are in fact the marked
population. Dr. Anderson replied this was a question now being
asked and had not yet been determined. Dr. Epstein asked what
protocol would be used to determine this. Dr. Rosenberg replied
that the first question to be answered is whether the location of
these transferred cells correlated with a clinical effect. The
qualitative issue could be answered by stimulating all
lymphocytes in a tissue subpopulation with lectin, growing them
in IL-2, and looking under G418 selection to see if the marked
cells were present.

Dr. Rosenberg replied to Dr. Kelley’s assertion that the
treatment had no potential benefit to the patient who is actually
receiving the transferred cells. He said that this immediate
procedure may not be therapeutic. However, if it were found that
the transferred cells persisted in draining lymph nodes only in
patients who respond, then the transduced cells from the lymph
nodes could be isolated and their properties determined. He gave
the example that if they were the only cells secreting tumor
necrosis factor (TNF), then the gene coding for TNF could be used
therapeutically in subsequent patients to produce therapeutically
effective subpopulations of cells. Dr. Rosenberg stressed that
delays in such experimentation would have deleterious effects on
cancer treatment and he expressed a desire that the RAC vote at
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this meeting to enable at least the initial experiments to go
forward. Dr. Anderson underlined that there were further reviews
the experiments must undergo and that a delay in voting would in
fact be amplified by causing further delays in other parts of the
review process.

Dr. Epstein said he was not sure whether an animal model was
really required for the proposed experiment since it would not
matter whether the results were positive or negative. However,
he said he was disturbed by the fact that the RAC was being put
into the position of passing on an experiment in which data had
been deliberately withheld cn the basis of claiming that release
of the data would jeopardize publication. He asked whether data
presented today were on or off the record; and if they were off
the record, how this affected their usage in the ultimate
decision to approve or not approve the protocol.

Dr. McGarrity noted that Mr. Lanman, the NIH Legal Advisor, was
not present; but in Dr. McGarrity’ s opinion, the data were on the
record insofar as the RAC was concerned. However, presentation
of the data here did not constitute a "public disclosure."
Dr. Anderson concurred and stated that all data presented at the
meeting were on the record.

Dr. McGarrity noted that references to the RAC as a "regulatory
committee" were not totally accurate. In fact, by definition,
the RAC is advisory to the Director of NIH but in reality could
be construed to be a de facto regulatory body.

Dr. Mclvor said he had three concerns:

1. The ability of the PCR assay to detect virus
sequences from the reinfused cells;

2. The utilization of the S+/L- assay to detect
replication competent virus; and

3. The use of an animal model in which the N2
vector could not infect the murine TIL.

Dr. Mclvor said in the case of the two assays, he felt the
Subcommittee should have a chance to evaluate the current status
of these and to look at the data presented before making a
recommendation. Further, on the animal model, he asked whether
it were possible to extrapolate the findings in the murine model
to the human because of the carefully controlled experimental
approach to the model.

Dr. Rosenberg explained there are four major differences in mouse
and human TIL. All mouse TIL are CDS- [one class of lymphocytes
defined by the presence of CDS cell surface markers], and CD4-
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TIL cannot be grown in the mouse, yet they are therapeutically
effective. Humans can have both CD4+ and CD8 + TIL. Dramatic
anti-tumor responses have been achieved using the CD4+ TIL which
can't be grown in the mouse, despite their having therapeutic
effects. Therefore, Dr. Rosenberg said results in an animal
model would not be predictive of results in man.

Dr. Mclvor then asked how long murine TIL persisted in vivo , and
where they persist in lymph nodes, tumor, or the bloodstream.
Dr. Rosenberg replied that the questions had not yet been
answered. However, given the differences between murine TIL and
human TIL and differences between transplanted tumors in mice and
spontaneous tumors in man, the answers in the animal model would
still have to be corroborated in man. He noted cytokine research
where interleukin-4 will stimulate LAK cells in mice while
inhibiting LAK cell production in man. Dr. Mclvor said he
thought this was the kind of discussion that needed to take place
within the Subcommittee.

Dr. Anderson noted that at the break he had been asked "what's
the rush?" He said he thought it would be useful for members of
the Subcommittee or the RAC to visit the Oncology Service of the
NCI at the NIH Clinical Center to talk with patients dying of
cancer and ask them the same question.

Dr. Murray noted that in the areas of sickle cell disease
research and vitro fertilization, where no animal models
existed, little progress could have been made if it had been
determined to wait for an appropriate animal model. In fact,
progress had been achieved by taking risks. He said he felt the
same could be done with this protocol. He likened this to early
work with recombinant DNA where extra precautions were taken
until the relative safety of the procedures became clear. He
said he favored allowing "cautious proceeding" but asking at the
same time for data in animal studies. He said, "I think we're
placing too much emphasis on the animal experimentation, not that
they're not important, and we have to pay more attention to the
human situation."

Dr. McGarrity asked if he was correct in assuming that when
safety was being talked about that it referred to: (1) safety in
the patient who may be living for 2 months or 3 months; or (2)
safety in the patient who may be cured and then carry the
retroviral vector over an extended period of time. Dr. Mulligan
said both of these were safety concerns. Dr. Murray said some
cancer chemotherapy regimens are very toxic and may place the
patient at risk for cancer or other disease, but may afford them
the chance to be cured of the primary disease.

Dr. Kelley said this analogy didn't fit because in the protocol
being proposed, no benefit will accrue to the patient whereas the
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cancer patient benefits directly from chemotherapy. He said he
felt the risk-benefit ratio is important to the patient and must
be considered.

Dr. Rosenberg noted that Phase I studies of chemotherapeutic
agents are routinely performed without potential for patient
benefit, and the potential benefit to patients from this kind of
protocol probably exceeds that of most Phase I studies in
progress in cancer research.

Dr. Musgrave asked Dr. Kelley if any public health risks were
found, other than the ones mentioned previously with regard to
health workers, and whether there was any incremental risk of
mortality to the patients. Dr. Kelley said these were the
questions being asked, but he did not think the investigators
knew the risks. Further, Dr. Musgrave asked if cutting the life
expectancy of a patient by 30 days was significant in this group
of terminal patients. Dr. Kelley answered that he was not an
expert in the area of ethics, but others in the room were better
able to answer such a question. Dr. Anderson said there were
three years of data in primates showing that this vector has not
been responsible for any pathology.

Dr. Cohen said he thought the experiment was logical; because,
contrary to inserting something toxic, it was merely inserting a
marker, that will aid in answering many questions on the
consequences of human gene therapy. With respect to the
individual host receiving the therapy, he said the development of
further illness down the road was not important. The patients
will have a very short life expectancy. However, the issue of
future retroviral infections is a valid public health concern.
Therefore, he asked whether people can be infected with this
particular helper virus.

Dr. Anderson said the vector is a Moloney murine retrovirus which
can infect the host, however, it is packaged in a murine
amphotropic envelope. Many human cells are infected and can
maintain a replication cycle. However, there is a question as to
the danger that might result from putting a small amount of virus
into a human. In order to examine this possibility, a monkey was
infected with a small amount of viral supernatant which was
intentionally contaminated with replication competent virus as
well as 4070A wild type murine amphotropic virus--a total of 10

7

viral particles--and nothing happened. After 17 months, the
animal has shown no indication of a problem. A second monkey was
given a larger bolus injection in the same manner and a third had
22 percent of its blood volume replaced with pure viral
supernatant. This animal exhibited transient lymphadenopathy
from day 7 to day 14 with no ability to grow virus from the lymph
nodes and no indication that anything other than viral antigens
were present.
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Dr. Anderson said they repeated the experiments in
immunosuppressed monkeys with essentially the same results and
even went a step further in infecting fibroblasts and reinserting
them into monkeys. At 84 days there is no evidence anywhere of
any clinical symptom and no evidence of virus.

Dr. Cohen asked whether the sensitivity of the assay to detect
helper virus was significantly below what is a potentially
infectious dose of the virus. Dr. Anderson replied it was 8

orders of magnitude better than needed to assure detection.

Dr. Davis said he was uncomfortable with the situation and
perhaps some philosophy needed to be discussed. He said there
has always been a principle in medicine that the sicker the
patient, the higher the risk you are entitled to take in
experimenting on the patient. He said Dr. Kelley's statements
regarding subjecting patients to substantial risk were contrary
to this principle in that they have only a 2-3 month life
expectancy. Dr. Davis thought this seemed to be nitpicking over
inconsequential levels of sensitivity in assaying for the virus.
He could understand delaying this protocol if there were indeed
threats to safety of medical personnel or the general public or a
really substantial risk to the patient. However, he felt the RAC
were acting as a study section by evaluating the quality of the
proposal. He did not see this as the purview of the RAC. He was
quite convinced that there were no risks that would justify
withholding permission to carry out an experiment which everyone
agreed would provide valuable information if successful.

Dr. Davis said he understood Dr. Mclvor's questions on the animal
experimentation but success in an animal model would not make
human experimentation unnecessary. Moreover, there was not going
to be any animal experiment that could be a replacement for human
experiments on the basis of the data presented in support of this
protocol

.

Dr. Walters outlined the procedural aspects of the situation
noting the Subcommittee was to have had the entire protocol 12-14
weeks before a regularly scheduled meeting, but they had received
the materials less than 4 weeks prior to the July 29, 1988
meeting. Despite the late arrival of information, the meeting
went forward and a conference call was scheduled for September
29, 1988, to take care of remaining questions before the October
meeting of the RAC. He noted that the Subcommittee had
telescoped an anticipated longer process into a much shorter
timeframe in an effort to be responsive to the investigators.

Dr. Childress said he found the risk-benefit ratio acceptable and
felt that the problem was really the issue of the use of gene
markers versus a therapeutic gene transfer protocol which is of
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concern to both the Subcommittee and the RAC. Many people did
not feel this protocol should have come to the Subcommittee and
that concern should not be over risk but over the future of gene
therapy. He said he was comfortable with recommending that the
study go forward but was uncomfortable that the process had
become truncated which could set the tone for future protocol
submissions to both the Human Gene Therapy Subcommittee and the
RAC.

Dr. Childress added that he was interested in whether there was a
way to speed the process up without having to wait for another
formal meeting of the Subcommittee or the RAC.

Mr. earner moved that the procedure be approved as presented with
the provision that it be limited to 10 patients, each of whom has
a life expectancy not to exceed 90 days, and each of whom
consents to participation after having a full understanding of
what he or she is accepting.

The motion was seconded, and Dr. McGarrity offered the motion to
the floor for discussion. Dr. Davis said there was a gap between
the assay sensitivity issue and the risk issue but that he didn't
feel it justified holding the protocol up. He said he was not
comfortable with Dr. Anderson's emotional appeal but that it
could not be disregarded. Further, he said this protocol should
not be viewed as precedent-setting, and future cases will be
judged on their own merits.

Dr. Murray said because of the close call and difference of
opinion as to whether this proposal should even come before the
Subcommittee and the RAC, it should be deemed a "special case,"
since it is not gene therapy in the classical sense and agreed
that it would not constitute precedent for future protocol
consideration.

Mr. McCreery called the question. Dr. McGarrity put the motion
to call the question to a vote. The motion passed by a vote of
11 in favor, 9 opposed, and no abstentions.

Dr. McGarrity then put Mr. earner's motion to a vote. The motion
passed by a vote of 16 in favor, 5 opposed, and no abstentions.

Dr. McGarrity thanked all presenters. Subcommittee members, and
RAC members for the tremendous amount of time they had expended
on this item. He then called on Dr. Murray who asked the
investigators to provide the Subcommittee with the data and to
keep them informed as to the progress of the protocol.
Dr. Anderson responded that he would be happy to supply the data
and the IND provided it was done in a manner that did not make it
available to the press.
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Dr. McGarrity noted that there was a procedure for holding a
closed meeting, but that it had to be announced in the Federal
Register within the proscribed notification period. Such a
procedure may be used in the future for more complicated
proposals so that they can be handled expeditiously. He then
recessed the Committee for lunch, to reconvene at 1:45 p.m. , the
same day.

Dr. McGarrity opened the afternoon session by once again thanking
the Human Gene Therapy Subcommittee for its time and dedication
in reviewing the human gene transfer proposal. Mr. Brewer added
that he believed the result of the deliberations on the human
gene transfer proposal showed a balance of the concerns on all
sides of the issues. He said he didn't consider the decision
precedent-setting in any way, and he viewed it as a stand-alone
case reviewed on its merits. He noted that in the future there
will be proposals that will be more complex and will require the
kind of scrutiny exhibited in the Subcommittee and at this
meeting.

Dr. McGarrity then called on Dr. Cohen to present the next agenda
item.

IV. PROPOSED AMENDMENT OF SECTION I-C OF THE NIH GUIDELINES (TABS
1332/1, 1334, 1338):

Dr. Cohen began by restating the history of the proposed
amendment. He said Mr. Jeremy Rifkin of the Foundation on
Economic Trends proposed a revision to the NIH Guidelines after
the controversy concerning the Wistar Institute's rabies vaccine
field test in Argentina. This proposal was considered at the
September, 1987 RAC meeting. As a result, a working group was
established to develop a proposal. Dr. Cohen said the Working
Group on International Projects met on February 1, 1988, and
developed a proposal that was considered by the RAC on June 3,
1988. At that time, it was referred back to the Working Group
for additional discussion and revision. The Working Group met on
August 15, 1988, and recommended the following proposal (tab
1338)

:

"The NIH Guidelines are also applicable to recombinant
DNA projects done abroad:

"1. If they are supported by NIH funds; or

"2. If they involve deliberate release into
the environment or testing in humans of
materials containing recombinant DNA
developed with NIH funds, and if the
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institution that developed those
materials sponsors or participates in
those projects. Participation includes
research collaboration or contractual
agreements, but not mere provision of
research materials.

"If the host country has established rules for the
conduct of recombinant DNA projects, then the project
must be in compliance with those rules. If the host
country does not have such rules, the proposed project
must be reviewed by an NIH approved IBC or equivalent
review body and accepted in writing by an appropriate
national governmental authority. The safety practices
to be employed abroad must be reasonably consistent
with the NIH Guidelines."

Dr. Cohen said this proposal was published in the Federal
Register and attempts to accomplish several things. It defines
which of the international activities it does and does not
affect. The first group pertains to projects supported by NIH
funds, and the second group are projects involving deliberate
release or human gene therapy experiments. The proposed language
also makes it clear that the mere provision of research materials
does not imply participation. Finally, the proposal addresses
the presence or absence of guidelines in the host country.

Dr. Cohen said the intention of the proposed amendment was to
provide guidance to researchers who develop potentially useful
vaccines, treatments, or microorganisms so that responsible
international projects in controversial areas such as deliberate
release or human gene therapy can proceed with the knowledge and
approval of the host country.

Dr. Atlas reminded the participants that debate at the last RAC
meeting had centered around the terms "connected" and "direct
extension of research." The Working Group then developed a sense
of what the words "participation" and "responsibility" meant and
to clarified the issue surrounding exchange of scientific
materials. He said there was concern also as to how review
committees could be established for looking at such problems, but
that international IBCs exist in some countries. Where they do
not, it was feasible for IBCs at U.S. institutions to accomplish
such reviews rather than forcing every foreign country to
establish an IBC to comply with the NIH Guidelines.

Dr. Clewell said he agreed with both Drs. Cohen and Atlas as to
the aims of the proposed amendment. An effort was made to define
what was meant by "extension of research" done domestically with
NIH funds and the issue of "acceptance by an appropriate
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government authority" meaning approval by an NIH recognized IBC.
These points added strength to the proposal.

Mr. Lanman, who had just joined the group, said he supported the
proposal. He said it was clear, sets a reasonably enforceable
guideline, and is fairly consistent with what was originally
proposed.

Dr. Pramer said he believed the Working Group was able to develop
language which would cover situations similar to the Wistar
incident while at the same time not constraining exchange of
scientific material and keeping the number of reviews for such
proposals to a minimum.

Dr. Riley supported the proposal and said the ambiguities and
problems in phraseology which were discussed at the last RAC
meeting had been resolved.

Dr. Davis said he felt the scientists and lawyers in the Working
Group had taught each other something about the language, and he
was happy with the product.

Dr. Childress asked for clarification of changes from the
existing NIH Guidelines which appeared to be omitted from the new
language. He said it appeared that a proposal could be reviewed
by an NIH approved IBC and accepted in writing by an appropriate
national governmental authority without notification to NIH that
this process had taken place. Secondly, there was no mention of
sanctions in the new language, which is defined by another
section of the NIH Guidelines, and may not be explicit enough.

Dr. Cohen said there was no need to repeat the sanctions in this
section since they were already in the NIH Guidelines. As for
the notification of NIH, Dr. Cohen explained this was the
responsibility of the institution and the researcher. It was not
necessary to provide such information to the NIH.

Dr. Shibley asked for clarification of the meaning "equivalent
review body." Dr. Cohen said the implication was that an IBC or
an equivalent body functioning as a review body would approve the
proposals. This could be a local IBC.

Dr. Shibley said that in the case of an experimental biologic, it
would need not only IBC approval but would also require U.S.
Department of Agriculture (USDA) approval for export. Dr. Cohen
said the NIH Guidelines did not conflict with this in any way.
Dr. McGarrity said the proposed amendment did not usurp the
authority of any other Federal regulatory agency in this country
or abroad, and it does not imply that these are the only
guidelines that must be followed.
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Dr. McGarrity asked Mr. Lanman if such wording would have
prevented the Argentine occurrence from happening. Mr. Lanman
said he had not reviewed the situation recently, but he believed
that it would have prevented the incident. Mr. Lanman noted that
no mention of compliance with USDA rules was made in any version
of the NIH Guidelines. Dr. Shibley said he felt the language
should be clearer. In his opinion in the case of the Wistar
experiment, the Wistar IBC could have approved the export of the
vaccine to Argentina. Since Argentina had no IBC, the experiment
would have taken place anyway.

Dr. Riley said she believed the IBC or equivalent body referred
to in the proposed amendment was one located in the foreign
country. Dr. Childress replied he did not believe it was limited
to the foreign country but merely an IBC which met NIH standards.
Dr. Cohen said he agreed with Dr. Childress' interpretation.

Dr. Atlas said in the case of a Wistar IBC approving the
experiment, it would still require "acceptance in writing by an
appropriate national governmental authority," that was missing in
the Wistar scenario. Dr. Shibley said it was not clear whether
"national governmental authority" referred to a foreign
government or a domestic governmental authority. If the latter
were true, Wistar 's IBC could approve the experiment, USDA could
approve export, and the Argentinean government would still be
unaware of the experiment.

Dr. Davis suggested adding the words "of the host country" after
the word "authority" in the final paragraph for clarification.

Dr. Atlas moved adoption of the proposed amendment of Section I-C
of the NIH Guidelines with the addition of the phrase "of the
host country" after the word "authority" in the final paragraph.
Dr. Cohen seconded the motion.

Dr. McGarrity asked if there was discussion on the motion.
Dr. Warren Cheston of the Wistar Institute said the Institute
would support these NIH Guidelines enthusiastically.

There being no further discussion. Dr. McGarrity put the motion
to a vote. The motion passed unanimously with 20 in favor 0

opposed, and no abstentions. Dr. McGarrity then called on
Dr. Vidaver to present the next agenda item.

V. PROPOSED AMENDMENT OF SECTION I-B (TABS 1332/III, 1339, 1342):

Dr. Vidaver proposed the following suggested statement be added
to Section I-B of the NIH Guidelines:
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"Unmodified transposons (wild-type) that become
inserted into a genome, even if carried by a
recombinant vector or plasmid, are not subject to these
Guidelines. For example, it is common to use vectors
that either are naturally unstable (suicide vectors) in
a desired host or that can be rendered unstable by-

manipulating physiological conditions. In the process
of suicide (inability of the vector to replicate),
transposon transfer may occur. This process is not
considered recombinant DNA."

Dr. Vidaver said the amendment was proposed because of a
definitional problem of what constitutes recombinant DNA. She
said this had come into question in the case of a suspected
violation of the NIH Guidelines by an investigator who released a
bacterium into the environment that had enhanced fungicidal
activity generated by transposon mutagenesis via a recombinant
plasmid vector. However, the recipient bacterium contained only
the unmodified transposon from the vector.

Dr. Vidaver said two comments had been received that offered
amendments to wording of the proposed amendment. The first, from
Dr. John Payne of USDA’s Animal and Plant Health Inspection
Service, proposed adding the following language to the end of the
first sentence of the proposed amendment:

"...if the recombinant vector or plasmid are no longer
present in the cell."

Dr. Vidaver said this would be accepted by her as a "friendly
amendment," if it were so moved, with the exception that she
would rather replace the word "if" at the beginning of the
suggested amendment with the words "provided that."

Dr. Vidaver said tab 1342 was a letter from Dr. Jack J. Manis of
the Upjohn Company who proposed adding the following paragraph to
the proposed amendment:

"Likewise, strains resulting from the deletion of a
recombinant transposon or exchange of a recombinant
transposon for a wild type transposon via site-specific
or homologous recombination are not considered to be
recombinant and are not covered by these Guidelines."

Dr. Vidaver said she favored the addition presented by Dr. Manis.
however. Dr. Vidaver did not want her original proposal to be
impeded by the wording of this addition and said she preferred
this to be a separate issue from the original proposal.

Dr. Riley supported the proposal including the modification by
Dr. Payne. However, Dr. Riley said she could not agree with the
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addition of the language presented by Dr. Manis in his letter
because of conditions contained in the language which have been
previously considered and still remain unresolved.

Dr. Erickson said he would have no trouble with the proposed
amendment if it were applied only to plants and bacteria;
however, he noted that mammalian biologists could consider
retroviruses as transposons and said he would not like to have
experiments with retroviruses be excluded from the NIH
Guidelines

.

Dr. Vidaver asked if such experiments would meet criteria for
being recombinant DNA. Dr. Erickson said cells could be infected
by a retrovirus carried in a new plasmid or vector and cause a
burst of mutagenesis or activation of intrinsic retroviruses and
be excluded from review under the NIH Guidelines if this proposed
amendment was in place.

Dr. Roberts said that stipulating the plasmid has to be out of
the cell is not necessary since that is already defined as
recombinant DNA. What should be of concern is the definition of
"recombinant DNA" as opposed to the fate of the cells in which an
experiment is performed. He added he did not believe
retroviruses were technically transposons and did not think
anyone would try to interpret them as such.

Dr. Gellert supported Dr. Erickson and mentioned the discussions
of the RAC relative to transgenic animals where much the same
issues were discussed relative to the introduction of "stable
recombinant DNA, or DNA derived therefrom." Dr. Gellert said
this was a case where it was possible to insert "DNA derived
therefrom" without its being literally recombinant and thus be
excluded from review under the NIH Guidelines.

Dr. Elizabeth Milewski of the Environmental Protection Agency
(EPA) asked Mr. Lanman for his opinion on how changes in
definitional language would affect interagency coordination of
efforts. Mr. Lanman said he believed all agencies involved
should be working with the same definitions and asked
Dr. Milewski whether EPA had developed a definition for
recombinant DNA. She replied EPA was operating under a policy
statement. Their language defining recombinant DNA was DNA that
was "intergeneric," coming from organisms classified in different
genera, in order to fall under EPA regulation. She said she was
not familiar enough with biological issues of transposons to know
if that would have an impact on the EPA definition.

Dr. Davis said he was surprised that a virus could be called a
transposon. Dr. Erickson said in many instances journal articles
have referred to retroviruses as "mammalian transposons." He
suggested clarifying language be added to the proposed amendment

Recombinant DNA Research, Voiume 13 (259]



such as, "unmodified transposons (wild-type) of plants and
bacteria that become inserted...." Dr. Roberts suggested
retroviruses simply be excluded and added they are sometimes
referred to as retroposons instead of transposons.

Mr. Mannix asked if by excluding retroviruses from the definition
of what is not recombinant DNA would result in their being
considered recombinant DNA. Dr. Roberts agreed that it was a
problem, but a practical solution may be to exclude retroviruses.

Dr. Cohen asked whether it might not be better to list such
experiments as exempt and simply add the proposed wording to
Section III-D of the NIH Guidelines rather than attempting to
change the definition of "recombinant DNA." Dr. Vidaver said she
had no quarrel with such a proposal.

Mr. Mannix said he did not believe the intent of the proposal was
to change the definition of "recombinant DNA," but that by
listing it as an exemption it would be saying, by implication,
that it had been included in the original definition. He said he
would rather keep it as a clarification of what has always been
the definition of "recombinant DNA."

Dr. Vidaver said her original thinking was that it be a footnote.
She had no quarrel with where it was inserted, but it should be
made explicit somewhere in the NIH Guidelines

.

Dr. McGarrity suggested that Dr. Vidaver and interested members
meet at the afternoon coffee break and formulate a revised
proposal and bring it back with concrete suggestions as to where
it should be placed in the NIH Guidelines. He then recessed the
Committee for the afternoon coffee break asking them to return at
2:45 p . m

.

Dr. McGarrity called the final session to order and called on
Dr. Vidaver to continue discussion of the proposed amendment to
Section I-B of the NIH Guidelines.

Dr. Vidaver said an ad hoc committee of interested RAC members
had devised the following substitute proposal to be considered as
a clarifying statement in Section I-B of the NIH Guidelines:

"Genomic DNA of plants and bacteria that has acquired
an unmodified (wild-type) transposable element, even if
the latter was donated from a recombinant vector no
longer present, is not subject to these Guidelines."

Dr. Vidaver noted this statement is restricted to plants and
bacteria and allows for dealing with animal issues at a later
time. Drs. Gellert and Erickson said this would meet with their
approval. Dr. Roberts said the parenthetical expression of
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" (wild- type )
" should be removed. If it were not such, it would

be classified as a recombinant covered by other sections of the
NIH Guidelines.

Dr. Payne said removing "wild type" would imply that all
transposons were not recombinant even if the transposon itself
was recombinant. Dr. Roberts said the words "bacterium, phage,
and cell" needed no qualifiers except in the case of their being
recombinants, and natural mutations were not to be treated as
recombinant DNA.

Mr. Mannix suggested striking the words "wild type" and adding
the following to the end of the first sentence:

"...unless the transposon contains DNA segments that
are otherwise recombinant as defined in the preceding
paragraph.

"

Dr. Vidaver said she had no quarrel with this suggestion and read
the proposed amended wording:

"Genomic DNA of plants and bacteria that has acquired a
transposable element, even if the latter was donated
from a recombinant vector no longer present, is not
subject to these guidelines unless the transposon
itself cont ins recombinant DNA."

Dr. Roberts movec approval of this amendment to Section I-B of
the NIH Guidelines. Mr. Mannix seconded the motion. Dr. Roberts
asked where Dr. Vidaver proposed the paragraph to appear, and she
said she saw it as a separate paragraph at the end of Section I-B
in the NIH Guidelines.

There being no further discussion. Dr. McGarrity put the motion
to a vote. The motion passed by a unanimous vote.

Dr. McGarrity thanked Dr. Vidaver and called on Dr. McKinney to
present the next agenda item.

VI. DISCUSSION OF SHIPMENT OF rDNA MOLECULES (TABS 1335, 1340):

Dr. McKinney said the U.S. Postal Service proposed changing their
regulations relative to mailing of etiologic agents in June of
this year in a proposal entitled "The Non-Mailability of
Etiologic Agents." He said it occurred to him that the present
wording of the NIH Guidelines in Appendix H states, "Recombinant
DNA molecules contained in an organism or virus shall be shipped
only as etiologic agents." This has not been amended since 1976,
despite the acquisition of new knowledge of recombinant molecules
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and host organisms and is not current with the rest of the NIH
Guidelines

.

Dr. McKinney said there are a number of experiments which fall in
the "Exempt Category” as well as a number of experiments which do
not require filing a registration document with the IBCs and
others where IBC filing and approval are required. This caused
Dr. McKinney to propose to ORDA that RAC create a subcommittee to
study the issue of Appendix H so that it can be updated and made
current with the rest of the NIH Guidelines in terms of the
characterization and classification of recombinant molecules.

Dr. McKinney said while there are a number of organisms exempt
for research purposes, they may not be exempt for mailing. A
balance must be maintained between what is acceptable for mailing
and in what form. There may be cases where a recombinant is
acceptable for mailing and the host molecule may not be, or vice
versa. He said a review of this would be challenging, but it was
clearly something that would aid the technology as well as
investigators

.

Dr. McKinney said one comment had been submitted in the form of a
proposed draft from the Advisory Committee to the U.S. Department
of Commerce. Dr. Robert Stevenson was present and may wish to
address the issue. Dr. McGarrity said he would give
Dr. Stevenson a chance to comment after the primary and secondary
reviewers

.

Dr. Musgrave said the U.S. Postal Service determines what markets
it wishes to serve, and this should not be a driving force in
decisions made by the RAC as to issues of mailability. He said
the issue has to do with interagency regulations between the U.S.
Departments of Transportation and Health and Human Services,
rather than involving the Postal Service. He did not believe
changes were necessary in labeling to suit one vendor of
services

.

Dr. McGarrity said there was concern that if the Postal Service
refused acceptance of materials that perhaps private carriers
would do the same. Dr. Musgrave reiterated that it was only in
the best interest of the industry to ensure that there was no
mislabeling and no danger in mailing. Whether the Postal Service
chooses to meet a particular market should not be of concern to
the Committee. Dr. McKinney said this was true, but many of the
private mail carriers follow the policies of the Postal Service
to a large extent. In fact, the Airline Pilot's Association
regulations are more restrictive than the Postal Service.

Dr. McKinney said changes in Appendix H might help alleviate some
problems of shipping significant quantities of agents for
potential agricultural use which are restricted at present.
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Dr. Murray said he did not find a definition for "etiologic
agent" in the NIH Guidelines, and a definition would be necessary
to effectively deal with any issues of mailability or
transportation

.

Dr. Gellert said alternative shippers could be found but the
price was the practical matter. If the Postal Service
definitions are accepted, the rates for shipping could escalate
if nothing is done about defining an "etiologic agent."
Mr. Mannix said "etiologic agent" may cover too many things and
that a differentiation must be made as to what types of products
were actually being shipped.

Dr. Davis said the concept and definitions of "etiologic agents"
are being distorted in order to please the Postal Service or make
it willing to accept these materials, and this is not the real
issue. The issue is that much has been learned about recombinant
DNA. The language in Appendix H does not reflect this accrued
knowledge. If this is not corrected, it would reinforce the
public myth that, "all bugs and germs are dangerous."

Dr. Atlas said he thought it in the best interests of the
scientific community to let the Postal Service finish formulating
its policy on etiologic agents, and then it would be the
responsibility of the community to educate the Postal Service as
to which microbes are dangerous and which are not. The point
then can be made that perhaps recombinant molecules are not
"etiologic agents," in the same sense as some dangerous microbes
or other materials.

Dr. McGarrity cautioned the Committee that nothing could be done
to effect changes in the NIH Guidelines at this meeting. A
proper notice and Federal Register publication would be required
before action could be taken.

Dr. Musgrave said he agreed that proper labeling was the real
issue. The concern of the Committee should be scientific
evidence of danger and not issues of the transportation system.

Dr. Sue Tolin, USDA, said she was disturbed by the Postal Service
definition of "etiologic agent" as those agents that cause only
diseases in humans and said she believed clarification was
necessary to ensure that agents toxic to plants are somehow
looked at as "etiologic agents."

Dr. McKinney said he had spoken with Dr. McVicar of the Centers
for Disease Control (CDC). The CDC is responsible for parts of
the regulation dealing with shipment of etiologic agents and
other biologic materials. Dr. McVicar informed him that CDC is
in the process of writing definitions. This would afford the RAC
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a chance for informal input in the process before a new
regulation is published for public comment. Such cooperation
could allow the development of language in the proposed
regulation that could merely be adopted by reference into the NIH
Guidelines

.

Dr. Davis proposed a resolution that it was the sense of the
Committee that it would be desirable to revise the definition of
recombinant organisms in such a way that recognizes that a very
large class are now exempt from being considered etiologic
agents. Dr. Musgrave seconded the resolution.

Dr. McGarrity called for further discussion and asked
Dr. Stevenson for any comments. He reported that the
congressional committee with jurisdiction over the Post Office
was meeting on October 5 to discuss the whole issue of shipment
of etiologic agents. Dr. Stevenson also noted that he is the
chairman of the Biotechnology Technical Advisory Committee at the
Department of Commerce. His Committee had been trying to loosen
export control procedures for common microorganisms of Class 2

and below. They had received information from several Federal
agencies that genetically engineered organisms would be subject
to individual specific export control applications and would
require specific documentation for export outside the continental
United States. He said he felt this would be expensive and
troublesome. He stated further that when the Human Genome
project gets under way, some 3,000 cosmids may appear on the
scene to provide an additional paperwork burden. He said a
working definition that can be used by the layman in the
bureaucracy to differentiate between what is and is not dangerous
and labels for proper shipment needs to be developed.

Dr. Stevenson reported that over 600 comments had been received
by the Postal Service on this subject. The major concern is
potential cost of shipping. Those most affected would be
clinical laboratories who would have to ship all urine and blood
samples by courier causing the cost of medical diagnosis to rise
substantially

.

Dr. Musgrave asked if there was any evidence that United Parcel
Service (UPS) had refused any shipments. Dr. Stevenson said this
had occurred. He would furnish Dr. Musgrave with a letter
describing such instances, and a general procedure in which UPS
states they will not accept any infectious agents whatsoever.
Dr. Musgrave said this could be another issue of mislabeling, and
smart carriers will learn efficient methods of shipping materials
at competitive prices.

Dr. Musgrave asked for a re-reading of the motion. Ms. Levinson
restated the motion as:
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"It is desirable to revise the definition of
recombinant organisms in a way that recognizes our
awareness that there is a very large body of organisms
that are exempt."

Dr. Murray said he believed the phase "...that would not be
considered etiologic agents...." was in the original motion.
Dr. Erickson said he believed the word "exempt" was used but he
preferred Dr. Murray's wording. The maker of the motion and the
second agreed this wording should be incorporated to make the
resolution read:

"It is desirable to revise the definition of
recombinant organisms in a way that recognizes our
awareness that there is a very large body of organisms
that would not be considered etiologic agents."

Dr. McKinney asked whether a new subcommittee would be formed to
deal with this matter. Dr. McGarrity said there were four
standing subcommittees at present. Perhaps the Subcommittee on
Definitions could be restructured or augmented in some way to
handle this matter. Dr. McKinney reiterated Dr. McVicar's
willingness to work with the RAC.

There being no further discussion. Dr. McGarrity put the motion
to a vote. The motion passed unanimously.

VII. FUTURE MEETING DATES:

Dr. McGarrity called the Committee's attention to the future
meeting dates and noted the next meeting would take place on
January 30, 1989, with meetings scheduled on June 5, 1989,
October 6, 1989, and a new date for February 5, 1990. He advised
members of the Committee to mark their calendars with these
dates. He also noted the ORDA office would be moving back to the
NIH campus and members would be advised of the new mailing
address

.

VIII. ADJOURNMENT

:

Dr. McGarrity thanked all members of the Committee and others
present for their participation and adjourned the meeting at 3:25
p.m. on October 3, 1988.
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Department of Agriculture
213 Justin S. Morrill Building
Washington, D.C. 20250

202 447-5741
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DEPARTMENT OF COMMERCE
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SHYKIND, Edwin, Ph.D. (ALT)
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202 377-4694
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Office of the Director
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404 639-3701

DHHS , CPC, National Institute for Occupational Safety and Health

LEMEN, Richard A.

National Institute for
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513 684-8302

CHHS Food and Drug Adninistration
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301 443-4650
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Administration
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Rockville, MD 20857
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301 353-3651
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DEPARTMENT OF THE INTERIOR

PIMENTEL, Mariano B., M.D.
Division of Medical & Health
Services, Roan 7045

Department of the Interior
18th & C Street, N.W.
Washington, D.C. 20240

202 343-2081

DEPARTMENT OF LABOR

YODAIKEN, Ralph E. , M.D.
Office of Occupational Medicine
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200 Constitution Avenue, N.W.
Washington, D.C. 20210

202 523-7047

DEPARTMENT OF STATE
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Department of State, Rocm 4329A
2201 C Street, N.W.
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202 647-4923

DEPARTMENT OF TRANSPORTATION
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202 426-2311
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National Aeronautics
& Space Administration

Washington, D.C. 20546
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HARRIMAN, Phillip, Ph.D.

Physiology, Cellular, &
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National Science Foundation
Washington, D.C. 20550
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Veterans Administration (VACO)
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Research; Actions
Under Guidelines

AGENCY; National Institutes of Health,

PHS, DHHS.
ACTION: Notice of Actions under NIH
guidelines for research involving

recombinant DNA molecules.

summary: This notice sets forth four

actions to be taken by the Director,

National Institutes of Health (NIH),

under the May 7, 1986, NIH Guidelines
for Research Involving Recombinant
DNA Molecules (51 FR 16958, May 7,

1986).

EFFECTIVE DATE: October 26, 1988.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained
from Ms. Rachel Levinson, Office of

Recombinant DNA Activities, National

Institutes of Health, 12441 Parklawn
Drive, Suite 58, Rockville, Maryland,

(301) 770-0131.

SUPPLEMENTARY INFORMATION: Today
four actions are being promulgated
under the NTH Guidelines for Research
Involving Recombinant DNA Molecules.
These four proposed actions were
published for comment in the Federal

Register of April 18, 1988 (53 FR 12752).

and reviewed and recommended for

approval by the NIH Recombinant DNA
Advisory Committee (RAC) at its

meeting on June 3, 1988. A transcript and
minutes of that meeting are available

from the Office of Recombinant DNA
Activities at the address given above.

In accordance with section IV-C-l-b
of the NTH Guidelines, these actions

have been found to comply with the NIH
Guidelines and to present no significant

risk to health or to the environment.
Part I of this announcement provides

background information on the actions.

Part II provides a summary of the

actions of the Director. NTH.

I. Decisions on Actions Under NTH
Guidelines

A. Proposed .Amendment Regcrding
Certain Lorge-Scois Fermentation
Experiments

In a letter dated March 24. 1988. Dr.

Joseph R. Fordham of Novo
Laboratories. Inc., Danbury.
Connecticut, requested that Section III—

B-5. Experiments Involving More Than
10 Liters of Culture, be amended by
adding the following paragraph:
"For large-scale (LS) fermentation

experiments, involving ncn-pathogenic
and non-toxicogenir. recombinant
strains of host organisms having an

extended history of safe industrial use
the appropriate physical containment
conditions need be no greater than those

for the host organisms unmodified by
recombinant DNA techniques; the IBC
can specify higher containment if it

deems it necessary.”

Justification for the proposed change
was included in the submission.

This proposal was published for

comment in the Federal Register of April

18.

1988

(53 FR 12752).

Three letters were received with

comments on this proposal. All of the

letters provided unqualified support for

the proposal.

The RAC considered this proposal at

the June 3, 1988, meeting. The RAC
supported the proposal but felt that it

should be incorporated into Appendix K,

"Physical Containment for Large-Scale

Uses of Organisms Containing

Recombinant DNA Molecules,” rather

than in Section III—B—5. Accordingly, the

RAC recommended that Appendix K-I

be modified to read as follows:

Appendix K-I—Selection of Physical

Containment Levels

The selection of the physical containment

level required for recombinant DNA research

or production involving more than 10 liters of

culture is based on the containment

guidelines established in Part III of the

Guidelines. For purposes of large-scale

research or production, three physical

containment levels are established. These are

referred to as BL1-LS, BL2-LS, and BL3-LS.

The BLl-LS level of physical containment is

recommended for large-scale research or

production of viable organisms containing

recombinant DNA molecules which require

BLl containment at the laboratory scale. For

large-scale fermentation experiments

involving non-pathogenic and non-toxigenic

recombinant strains of host organisms having

an extended history of safe industrial use, the

IBC may set large-scale containment

conditions at those appropriate for the host

organism unmodified by recombinant DNA
techniques and consistent with good
industrial large-scale practices. The BL2-LS
level of physical containment is required for

large-scaie research or production of viable

organisms containing recombinant DNA
molecules which require BL£ containment at

the laboratory-scale. The BL3-LS level of

physical containment is required for large-

scale research or production of viable

organisms containing recombinant DNA
molecules which require BL3 containment at

the laboratory-scale. No provisions are made
for large-scale research or production of

viable organisms containing recombinant

DNA molecules which require BL4
containment at the laboratory scale. If

necessary, these requirements will be

established by NIH on an individual basis.

The RAC then voted 17 in favor, none
opposed, ar.d one abstention to

recommend approval of the proposal as

amended.

I accept this recommendation and
Appendix K-I has been modified

accordingly.

B. Large-Scale Production Involving

Cephaiospotium Acremonlum Strain

LU4-79-6

In a letter dated December 4, 1987, Dr.

Mark A. Fogelsong of Eli Lilly and
Company, Indianapolis, Indiana,

requested approval to conduct large-

scale experiments and production

involving Cephalosporium acremonium
strain LU4-79-6 under less than

Biosafety Level 1-Large Scale (BLl-LS)

conditions. Information on C.

acremonium and construction of strain

LU4-79-6 was provided in the

submission.

This proposal was published for

comment in the Federal Register of April

18,

1988

(53 FR 12752).

Four letters were received with

comments of support for the proposal.

The RAC considered this proposal at

the June 3, 1988, meeting. By a vote of

twelve in favor, none opposed, and three

abstentions, the RAC recommended
approval of the proposal.

I accept this recommendation and

Appendix D has been modified

accordingly.

C. ProposedAmendment ofAppendix A
To Include Pseudomonas Mendocino

In a letter dated March 23, 1988, Dr.

Burt D. Ensley of AMGen, Thousand
Oaks, California, requested that

Pseudomonas mendocina be included in

Sublist A of Appendix A of the NIH
Guidelines. Data in support of the

request were included in the submission.

This proposal was published for

comment in the Federal Register of April

18,

1988

(53 FR 12752), for public

comment. No comments on the proposal

were received.

The RAC considered this proposal at

the June 3, 1988, meeting. By a vote of

fourteen in favor, none opposed, and no

abstentions, RAC recommended
approval of the proposal.

I accept this recommendation and

Appendix A has been modified

accordingly.

D. Proposed Amendment ofAppendix

C--IV To include Bocilius Licheniformis

In a letter dated March 30, 1988, Dr.

Joseph R. Fordham of Novo
Laboratories, Inc., Danbury,

Connecticut, requested that Bacillus

licheniformis be added to the title and

to the first sentence of Appendix C-IV

of the NTH Guidelines. This section

would be amended tc read as follows:

[
276

]

Recombinant DNA Research, Volume 13



Federal Register / Vol. 53, No. 207 / Wednesday, October 26, 1988 / Notices 43411

Appendix C-IV—Experiments Involving

Bacillus Subtilis or Bacillus Licheniformis

Host-Vector Systems

Any asporogenic Bccillus subtilis or

Bacillus licheniformis strain
* * *

Data in support of the request were
included in the submission.
This proposal was published in the

April 18, 1983. Federal Register (53 FR
12752) for public comment. One letter of

support for this proposal was received.

The RAC considered this proposal at

the June 3. 1938. meeting. Tne RAC
recommended that "asporogenic" be
added before "Bacillus licheniformis"

for emphasis. By a vote of fourteen in

favor, none opposed, and no
abstentions. RAC recommended
approval of the proposal.

1 accept this recommendation and
Appendix C-IV has been modified
accordingly.

II. Summary of Actions

A. Revision ofAppendix K-l

Appendix K-I is modified to read as

follows:

Appendix K-I—Selection of Physical

Containment Levels

The selection of the physical containment
level required for recombinant DNA research

or production involving more than 10 liters of

culture is based on the containment
guidelines established in Part III of the

Guidelines. For purposes of large-scale

research or production, three physical

containment levels are established. The*-
referred to as BLl-LS. BL2-LS. and BL3-
The BLl-LS level of physical coctair.mer.. is

recommended for large-scale research or

production of viable organisms containing
recombinant DNA molecules which require

BLl containment at the laboratory scale. For
large-scale fermentation experiments
involving non pathogenic and non-toxigenic
recombinant strains of host organisms having
an extended history of safe industrial use. the

IBC may set large-scale containment
conditions at those appropriate for the host
organism unmodified by recombinant DNA
techniques and consistent with good
industrial large-scale practices. The BL2-LS
level of physical containment is required for

large-scale research or production of viable

organisms containing recombinant DNA
molecules which requires BL2 containment at

the laboratory-scale. The BL3-LS level of

physical containment is required for large-

scale research or production of viable

organisms containing recombinant DNA
molecules which require BL3 containment at

the laboratory scale No provisions are made
for large-scale research or production of

viable organisms containing recombinant

DNA molecules which require BL4
containment at the laboratory-scale. If

necessary, these requirements will be

established by NTH on an individual basis.

B Revision ofAppendix D

The following section is added to

Appendix D:

Appendix D-XU

"Eli Lilly and Company of Indianapolis.

Indiana, may conduct large-scale

experiments and production involving

CephaJosporium acremonium strain LU4-79-
6 under less thar. Biosafety Level 1-Large

Scale (BLl-LS) conditions.

C. Revision of Sublisl A ofAppendix A

Sublist A of Appendix A is modified

by the addition of Pseudomonas
mer.docina to the list of organisms.

D. Revision of Appendix C-PV

Appendix C-iV is modified to read as

follows:

•ndix C-IV—Experiments Involving

js subtilis or Bacillus licheniformis

• ector Systems

Any asporogenic Bacillus subtilis strain

which does not revert to a sporeformer with a

frequency greater than 10"
’ car. be used for

cloning DNA with the exception of those

experiments listed below.

For these exempt laboratory experiments.

BLl physical containment conditions are

recommended.
For large-scale fermentation experiments

BLl-LS physical containment conditions are

recommended. However, following review by
the IBC of appropriate data for a particular

host-vector system, some latitude in the

application of BLl-LS requirements as

outlined in Appendix K-1I-A through K—II—

F

is permitted.

Exceptions. Experiments described in

Section III—A which require specific RAC
review and approval before initiation of the

experiment.

Experiments invok ing Class 3. 1. or 5

organisms (1) or cells known to be infected

with these agents may be conducted under
containment conditions specified by Section

III—B—2 with prior IBC review and approval.

Large-scale experiments (e g.. more than 10

liters of culture) require prior IBC review and
approval (see Section III—B— 51.

Experiments involving the deliberate

cloning of genes coding for the biosynthesis

of molecules toxic for vertebrates (see

Appendix F).

OMB's “Mandatory Information

Requirements for Federal Assistance

Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog of Federal Domestic
Assistance. Normally NTH lists in its

announcements the number and title of

affected individual programs fo; the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NTH program but also

essentially every Federal research

program in which DNA recombinant
molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition. NTH could

not be certain that every Federal

program would be included as many
Federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing. NTH invites readers to

direct questions to the information

address above about whether individual

programs listed in the Catalog of
Federal Domestic Assistance are

affected.

|cmes B. Wyngaarden,

Director. National Institutes ofHealth.

(FR Doc. 88-24705 Filed 10-25-88: 8:45 am)

BILLING CODE 4 1 40-0 1 -M
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regional office (see Appendix A), and
specify Health Insurance Number.

RECORO ACCESS PflOCEDURES:

Same as notification procedures.
Requestors should reasonably specify

the information in the records being
sought. You may also request an
accounting of disclosures that have been
made of your records, if any. (These
procedures are in accordance with
Departmental Regulations (45 CFR
5b. 5(a)(2).]

CONTESTING RECORD PROCEDURES:

Contact the system manager named
above and reasonably identify/the

record and specify the information to be
contested, and state the corrective

action sought and your reasons for

requesting the correctioiy along with
information to show hoiv the record is

inaccurate, incomplete; untimely,

irrelevant, or otherwise in need of

correction. (Theseprocedures are in

accordance with Departmental
Regulations 45 GrR 5b.7.)

RECORD SOURCE'CATEGORIES:

These records will be generated by
the PRO from data received from the

servicing fiscal intermediary (FI) or

carrier responsible for the processing of
Medicare hospital bills and data
generated by the PRO itself as a direct

result of medical review performed.
Other sources would include Medicare
beneficiaries, congressional dffice,

HCFA. Medicare providers, /Medicare
intermediary/carrier. Office of the

Inspector General, etc. The magnetic
tape record will only include

information to be compiled in the data
base (e.g., Peer Review/Organizations
identifier, HIC, admission/service and
discharge dates, review selection and
results).

SYSTEMS EXEMPTED FROM CERTAIN
PROVISIONS OF THE ApT:

None.

Appendix A—Health Care Financing
Administration Ro&ional Offices

I Boston. Project Officer, Peer Review
Organization. Aoom 1309, JFK Federal
Building, Boston, Massachusetts 022032.

II New York. /Project Officer, Peer Review
Organization. Room 3004. 26 Federal Plaza.

New YorkyNew York 10278.

III Philadelphia, Project Officer. Peer
Review Organization. 3535 Market Street,

P.O. Box 7760, Philadelphia. Pennsylvania
19101.

IV Atlanta, Project Officer, Peer Review
Organization. Suite 601, 101 Marietta

Toiler, Atlanta, Georgia 30323
V Chicago, Project Officer, Peer Review

Organization, Suite A-835, 175 W. Jackson
Boulevard, Chicago, Illinois 60604.

ect Officer, Peer Review
Room 2000. 1200 Main T6wer
as, Texas 75202.

y, Project Officer. Deer

lization. New Federal Office

n 235, 601 East/lzth Street
Missouri 64106.

oject OfHper, Peer Review
Organization. Federal building, Room 574.

1961 Stout Street, Denver. Colorado 80294.

IX San Francisco, Breject Officer. Peer

Review Organization. 14th Floor, 100 Van
Ness Avenue. Jan Francisco. California

94102.

X Seattle. Project Officer. Peer Review
Organization. Room 430A, 2901 Third

Avenue. Seattle, Washington 98121.

(FR Doc. 88-25979 Filed 11-9-88; 3:45 am]

BILUNG CODE 4120-03-U

National Institutes of Health

Recombinant DNA Advisory
Committee Human Gene Therapy
Subcommittee; Meeting

Pursuant to Pub. L 92-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
Human Gene Therapy Subcommittee at

the National Institutes of Health,

Building 31C, Conference Room 10, 9000
Rockville Pike, Bethesda, Maryland
20892, on December 9, 1988, from
approximately 9:00 a.m. to adjournment
at approximately 5:00 p.m. The purpose
of the meeting will be to review a human
gene transfer protocol submitted by Drs.

Steven A. Rosenberg, R. Michael Blaese,

and W. French Anderson and to

complete an information brochure on
human gene therapy. This meeting will

be open to the public. Attendance by the

public will be limited to space available.

Further information may be obtained
from Ms. Rachel E. Levinson. Executive

Secretary, Recombinant DNA Advisory
Committee Human Gene Therapy
Subcommittee, Office of Recombinant
DNA Activities, National Institutes of

Health, Building 31, Room B1C34,
Bethesda, Maryland 20892, telephone

(301) 496-9838,

OMB’s "Mandatory Information

Requirements forFederal Assistance
Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained
in the Catalog of Federal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every Federal research
program in which DNA recombinant
molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition, NIH could
not be certain that every Federal

program would be lnlcuded as many
Federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing, NIH invites readers to

direct questions to the information

address above about whether individual

programs listed in the Catalog of Federal
Domestic Assistance are affected.

Dated: November 3. 1988.

Betty J. Beveridge,

Committee Management Officer. NIH.

(FR Doc. 88-26070 Filed 11-9-88: 8:45 am]

BILLING CODE 4140-01-M

National Cancer Institute; Meeting of

the Frederick Cancer Research Facility

Advisory Committee

Pursuant to Pub. L. 92-463, notice is

hereby given of the meeting of the

Frederick Cancer Research Facility

(FCRF) Advisory Committee, National

Cancer Institute, November 21-22, 1988,

Building 549, Executive Board Room, at

the NCI Frederick Cancer Research
Facility, Frederick, Maryland 21701-

1013.

The meeting will be open to the public

on November 21 from 8:30 a.m. to

approximately 11 a.m. to discuss

administrative matters, future meetings,

budget, legislative update, and to hear

from the Associate Director for FCRF on
items of interest to NCI and the

Committee, including progress made on
development of AIDS vaccine.

Attendance by the public will be limited

to space available.

In accordance with the provisions set

forth in sections 552b(c)(4) and

552b(c)(6), Title 5, U.S.C. and section

10(d) of Pub. L 92-463, the meeting will

be closed to the public on November 21

from approximately 11 a.m. to recess

and on November 22 from 8:30 a.m. to

adjournment for site visit of research

being conducted by the Basic Research

Program’s Laboratory of Chemical and

Physical Carcinogenesis. These

discussions could reveal confidential

trade secrets or commercial property

6uch as patentable material, and

personal information concerning

individuals associated with the

contractor, the disclosure of which

would constitute a clearly unwarranted

invasion of personal privacy.

Mrs. Winifred Lumsden. Committee

Management Officer, National Cancer

Institute. Building 31, Room 10A06,

National Institutes of Health, Bethesda,

[
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Place ofMeeting: Building 31C,

Conference Room 6.

Open: December 5. 8:30 a.m. to recess.

December 8, 8.30 ajn. to adjournment.

Agenda: Reports on activities of the

President's Cancer Panel: the Acting

Director's Remarks on the National

Cancer Institute: Program Review of the

NCI Divisions: Subcommittee Reports:

and New Business.

Dated: November 15. 1988.

Betty
J.
Beveridge,

Committee Management Officer. SIH.

[FR Doc. 88-2S764 Filed 11-17-33. 8:45 am]

BHJJMO COCC 4V40-01-M

National Heart, Lung and Blood
Institute; Meeting of the

Arteriosclerosis, Hypertension and
Lipid Metabolism Advisory Committee

Pursuant to Pub. L 92-483, notice is

hereby given of the meeting of the

Arteriosclerosis. Hypertension and Lipid

Metabolism Advisory Committee,

National Heart. Lung and Blood

Lnstitute. January 30-31. 1989. Building

31. Conference Room 9. C-Wing.

National Institutes of Health. Bethesda.

Maryland 2C892.

The entire meeting will be open to the

public from approximately 8:30 a.m. to

5.-00 p.m. on Monday. January 30. and

from 8:30 a.m. to adjournment on
Tuesday. January 31. to evaluate

program support in arteriosclerosis,

hypertension and lipid metabolism.

Attendance by the public will be limited

on a space available basis.

Ms. Terry Bellicha. Chief.

Communications and Public Information

Branch. National Heart. Lung and Blood

Institute. Building 31. Room 4A21.

National Institutes of Health. Bethesda.

Maryland 20892. (301) 496-1235. will

provide a summary of the meeting and a

roster of the committee members.

Dr. G.C McMillan. Associate Director.

Arteriosclerosis. Hypertension and Lipid

Metabolism Program. NHLBI. Room
402. Federal Building, national

Institutes of Health. Bethesda. MD
20892. (301) 496-1613. will furnish

substantive program information.

(Catalog of Federal Domestic Assistance

Program No. 13.837. Heart and Vascular

Diseases Research. National Institutes of

Health)

Dated: November 9. 1988.

Betty ). Beveridge,

Committee Management Officer SIH.

(FR Dec. 88-28670 Filed 11-17-88; 8:45 am)

BIUJMG coot 414O-0t-M

National Institute of Diabetes and
Digestive and Kidney Diseases;
Meeting, National Diabetes Advisory
Board

Pursuant to Pub. L 92-463. notice is

hereby given of the National Diabetes

Advisory Board's meeting date which
will be December 12. 1988. The meeting
will begin at 8:30 a.m. and end at

approximately 4:20 p.m. The Board will

meet at the Crystal City Marriott 1999

Jefferson Davis Highway. Arlington.

Virginia 22032. The purpose of the

meeting is to discuss the Board's

activities and to continue evaluation of

the implementation of the long-renge

plan to combat diabetes mellitus.

Although the entire meeting will be open
to the public, attendance will be limited

to space available. Notice of the meeting

room will be posted in the hotel lobby.

For any further information, please

contact Mr. Raymond M. Kuehne,
Executive Director. National Diabetes

Advisory Board. 1801 Rockville Pike.

Suite 500. Rockville. Maryland 20852.

(301) 4S6-G045. His office will provide,

for example, a membership roster of the

Board and an agenda and summaries of

the actual meetings.

Dated: November 9. 1C88.

Betty J. Beveridge.

SIH Committee Management Officer

[FR Doc. 88-26671 Filed 11-17-88: 8.45 ami

bujjmg cooe < 1 4o-oi -a

Recombinant DNA Advisory
Committee; Definitions Subcommittee;
Meeting

Pursuant to Pub. L 92-463. notice is

hereby given of a meeting of the

Recombinant DNA Advisory
Committee—Definitions Subcommittee
at the National Institutes of Health.

Building 31. Room 2A52. Bethesda.

Maryland 20892. on December 5, 1988.

from approximately 9:00 a.m. to

adjournment at approximately 12.-00

noon to discuss the definition of

"recombinant DNA" under the NIH
Guidelines for Research Involving

Recombinant DNA Molecules. This

meeting will be open to the public.

Attendance by the public will be limited

to space available.

Further information may be obtained

from Mr. Robert J. Crawford. Executive

Secretary. Office of Recombinant DNA
Activities, National Institutes of Health.

Building 31, Room B1C34. Bethesda.

Maryland 20892. telephone (301) 496-

9838.

OMB's “Mandatory Information

Requirement* for Federal Assistance Program

Announcements" (45 FR 39592) requires a
statement concerning the official

governments programs contained in the

Catalog of Federal Domestic Assistance.

Normally NIH lists in its announcements the

number and title of affected individual

programs for the guidance of the public.

Because the guidance in this notice covers

not only virtually every NIH program but also

essentially every Federal research program in

which DNA recombinant molecule techniques

could be used, it has been determined to be
not cost effective or in the public interest to

attempt to list these programs. Such a list

would likely require several additional pagrs.

In addition. NIH could not be certain that

every Federal program would be included as

many Federal agencies, as well as private

organizations, both national ond
international, have elected to follow the NIH
Guidelines. In lieu of the individual program
listing. NIH invites readers to direct

questions to the information address above
about whether individual programs listed in

the Catalog of Federal Domestic Assistance

are affected.

Dated: November 10. 1988.

Betty J. Beveridge,

Committee Management Officer SIH.

(FR Doc 88-28672 Filed 11-17-88. 8:45 am]

BIUJMG COOC 4140-01-M

Public Health Service

Delegation of Authority to the

Administrator, Health Resources and
Services Administration

Notice is hereby given thatrtn

furtherance of the delegation of

authority to the Assistant Secretary for

Health on January 14. 198V(46 FR 10016)

by the Secretary of Health and Human
Services, the Assistant Secretary for

Health has delegated all of the

authorities under section 315 of the

Public Health Service Act, as amended,
pertaining to the Grants for Treatment

Drugs for Acquired Immune Deficiency

Syndrome, to thef Administrator. Health

Resources and Services Administration,

with authority to redelegate.

Redelega'Jon: These authorities may
be redelegated.

Effective Date: This delegation

became effective on November 8, 1988.

Date: November 8. 1988.

Robert E. Windora,

Assistant SecretaryforHealth.

FR Doc 88-28678 Filed 11-17-88; 8:45 amj

BIUJMG COOC
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Department of Health and Human Services
Public Health Service

National Institutes of Health

Recombinant DNA Advisory Committee
Definitions Subcommittee

Minutes of Meeting 1

December 5, 1988

The Definitions Subcommittee of the Recombinant DNA Advisory
Committee was convened at 9:04 a.m. on December 5, 1988 , at the
National Institutes of Health, Building 31, Room 2A52, 9000
Rockville Pike, Bethesda, Maryland 20892. Mr. Michael F. Brewer
was the Chair. In accordance with Public Law 92-463, the meeting
was open to the public. The following people were present for all
or part of the meeting:

Subcommittee members:

Ronald Atlas
Michael Brewer
George Cushmac
Althaea Langston
Robert McKinney

John McVicar
Robert Stevenson
Robert Crawford

(Executive Secretary)

The Subcommittee roster is attached (Attachment I).

Other National Institutes of Health staff:

Marianne Abbs, OD
Bob Lanman , OD
Becky Lawson, OD
Kristin Olsen, OD

Others :

Peter Joseph, Department of Agriculture
Julie Taylor, American Society of Microbiology
Lisa White, Blue Sheet

lThe Subcommittee is advisory to the Recombinant DNA
Advisory Committee, and its recommendations should not be
considered as final or accepted.
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Mr. Brewer, Chair, called the meeting of the Definitions
Subcommittee of the Recombinant DNA Advisory Committee (RAC) to
order at 9:04 a.m. on December 5, 1988, and asked all those present
to introduce themselves.

Mr. Brewer opened the discussion by stating that the Subcommittee
had convened in order to develop a recommendation to the RAC
addressing the issue of the definition of recombinant DNA products
for shipping purposes. At the October 3 RAC meeting, members
observed that the current labeling instructions for shipping
recombinant DNA as an etiologic agent was a serious issue that
required attention. The RAC meeting preceded, by two days, a
congressional hearing that discussed the problem, at which Dr.
McVicar testified (his testimony is in Attachment II).

Mr. Brewer noted that in order to fulfill the legal requirements of
proper notification and allowance of time for public comment, the
recommendations of the Subcommittee must be published in the
Federal Register (FR) by December 30, 1988. This publication date
would require submission to the Federal Register by December 15,
1988, and the h '.idays add pressure to the already tight schedule.
He concluded th : this Subcommittee meeting must vote on its
recommendations within the next three hours.

Mr. Brewer suggested that the Subcommittee approach the problem as
if the Post Office had made no proposals to change the legal
standards affecting the shipment of recombinant DNA products. He
suggested to members that the RAC should analyze the issue
independently of Post Office recommendations and continually review
whether the guidelines met the following criteria: (1) consistency
with the current "best science"; (2) protection of public health
with an adequate margin of safety in the simplest possible way and
at the lowest possible cost.

Mr. Brewer turned to Appendix H of the National Institutes of
Health (NIH) Guidelines for Research Involving Recombinant DNA
Molecules (hereafter referred to as the "NIH Guidelines"), 51 FR
16978 dated May 7, 1986, and the relevant attachments through
October 1988. Appendix H describes the NIH Guidelines for the
shipment of recombinant DNA molecules, which are to be labeled as
"etiologic agents." Mr. Brewer asked if this policy made sense
from a scientific perspective and what might be altered. He noted
that the Subcommittee must take into account the regulations and
guidelines of other Federal agencies and offices, such as the
Department of Transportation, the Department of Health and Human
Services, and the United States Postal Service.

Dr. Atlas offered clarifications to the definition in Appendix H of
recombinant DNA products for shipping purposes, which he felt were
left unexplained at the October 3 RAC meeting. The appendix does
not define all recombinant DNA molecules as "etiologic agents," but
rather limits the NIH Guidelines to "recombinant DNA molecules
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contained, in an organism or virus." He emphasized that many
shipments fall outside of this definition and, therefore, would not
be treated as etiologic agents. Nonetheless, if the recombinant
DNA molecule is contained in a plasmid not within an organism, it
would be treated as a recombinant organism.

Dr. Stevenson interjected that before the Subcommittee addressed
such technical subjects, two generic issues must be explored.
First, everyone wants to protect the public health; in particular,
the Subcommittee needed to address the safety of postal workers who
may be exposed to the risk of infection due to the shipment of
certain products. Second, there is concern that the shipped
materials could find their way to an unfriendly country or
terrorist group who might use them for biological weapons purposes.
The Departments of State and Defense wish to define and control
such materials; these concerns illustrate that the generic
definitions of recombinant DNA activities extend beyond those of
the molecular biology community.

Mr. Brewer agreed with Dr. Stevenson. He suggested that the
Subcommittee evaluate whether Appendix H reflects "good science" in
the abstract. Such an approach would address issues of health and
safety both inside and outside the laboratory as well as the basic
questions of public policy objectives. Dr. Stevenson added that
the definitional issues extended to the inclusion of transgenic
mice

.

Dr. McKinney asked whether the NIH Guidelines should include all
appropriate regulatory statutes that apply to shipment. The
Departments of Agriculture, Commerce, and Transportation have
various regulations for the shipment of recombinant DNA products.
He believed that to incorporate all of these regulations into the
NIH Guidelines would be unreasonable and lead to an encyclopedic
document, and thus overstep the mandate of the RAC. He suggested
that the Subcommittee's recommendations be advisory.

Dr. Stevenson shared these concerns, but argued that this
Subcommittee was not the proper place to address them. He noted
that recombinant DNA regulations and guidelines need a focal point;
in addition to the NIH Guidelines, a myriad of government agencies
are creating conflicting regulations and often fail to consult one
another. These were largely bureaucratic problems. Furthermore,
he argued, the Subcommittee should not worry about its formal
mandate. If no law specifically prohibits actions, then they can
be initiated. He suggested the Subcommittee come up with a
definition of recombinant DNA products for shipping purposes,
circulate it to the appropriate agencies for comment, and if there
are no objections, publish it as an action in the NIH Guidelines.
[Rapporteur's note: Subcommittee recommendations are referred to
the RAC and published in the Federal Register for public comment.
In a public meeting, the RAC votes to transmit recommendations that
are advisory to the Director, NIH. If these recommendations are
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approved, they may then be promulgated.] Dr. Stevenson stated that
there should be a master set of regulations and NIH Guidelines, to
which all others refer. For example, if the Human Immunodeficiency
Virus (HIV) were defined as an "etiologic agent," it is unclear how
will other agencies know unless they read the Federal Register. He
believed that a coordinating committee would be required to
accomplish this task. Dr. McKinney stated that the Biotechnology
Science Coordinating Committee seeks to coordinate all Federal
regulation of biotechnology.

Dr. McVicar turned the discussion to Appendix B--Classif ication of
Microorganisms on the Basis of Hazard, which lists the organisms
covered in the NIH Guidelines. Mr. Brewer noted that he had been
informed that the lists had not been reviewed in their totality
since 1974. Dr. McKinney said that he had received "conflicting
information" on where various agents fit on the lists. Dr.
Stevenson added that the lists become outdated at least every four
years, when the American Society of Microbiology renames and
reorganizes the categorizations of many organisms. He argued that
in order to keep the lists up-to-date, a mechanism must be
established to regularly update the lists.

Dr. McKinney said that Appendix H offered a broad definition of
"etiologic agents" that then had to fit into a narrow window when
shipped. In his view, a problem arises when Appendices B and H are
compared. Appendix B introduces four classes of etiological agents
on the basis of hazard. These classes, however, fail to correspond
with the biosafety levels referred to in Appendix H.

Dr. McVicar agreed that there was a problem with the
classifications and biosafety levels for etiologic agents. He
added that the biosafety levels depends on the work performed
rather than on the organism itself. For example, the HIV virus is
classified on three biosafety levels (2, "2.5," and 3), according
to activity. Historically, the hazard classifications go back to
the "Classification of Etiologic Agents on the Basis of Hazard,"
published in 1974 by the Centers for Disease Control (CDC) that
listed organisms in three columns for varying levels of containment
and included agent summaries and statement. Many organisms show
two or three different biosafety levels according to the activities
performed. He believed that Appendix B was added because it was
needed at the time. He questioned whether it was appropriate for
the lists to remain in the NIH Guidelines, though they should be
published somewhere.

Dr. McKinney mentioned that, in the face of public concern.
Appendix B was the only list available in 1976 for the first RAC
meeting. It provided a frame of reference for the development of
containment levels. Appendix G supplemented the classifications of
Appendix B, thereby allowing for the first time alterations and
flexibility according to the work performed. However, there is no
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one-to-one correspondence between the biosafety levels and the
classification of agents.

Dr. Stevenson emphasized the need for a list that would not equate
safe microorganisms with dangerous ones. For example, E. coli K-12
strain chi-1776, which is a safe recombinant DNA host, should not
be listed with more dangerous, toxigenic strains of E. coli . He
stated that such distinctions will become an increasingly important
problem for shipment and exchange, particularly when up to 30,000
cosmids are produced from the chromosome material of the human
genome, each of which could be maintained in an E. coli host.

Dr. McKinney stated that the Environmental Protection Agency has
recognized that recombinant DNA molecules express different
characteristics, some benign and some extremely toxic. For
shipping purposes, regulators need to look at the combination of
the host and the vector and what characteristics are being
expressed. Dr. Langston added that E. coli 1776 could express
toxicity. She asked: (1) how could shipping be monitored; and (2)
how should regulators evaluate the infectivity or disease-producing
properties of agents. If agents are not infectious or disease-
producing, they should not be labelled "etiologic .

"

Dr. McKinney agreed. The outer container label should accurately
reflect the contents. Dr. Langston added that, to protect against
spills or breaches of packaging, further actions in the NIH
Guidelines should be issued on decontamination procedures. For
example, postage handlers could be instructed to pour clorox bleach
over the container.

Dr. Stevenson suggested several categories for etiologic agents:
infectious, toxic, and contagious. He believed that if the product
does not fall into one of these categories, it should not be
shipped as an "etiologic agent." Such a policy might eliminate the
labelling problem. For example, blood specimens that contain
etiologic agents differ from blood cultures with etiologic agents;
the latter does not contain a high enough concentration to pose a
health threat and so should not be labelled as "etiologic." Dr.
Langston argued that handlers should know the contents of a
package. Dr. McKinney asked if the regulations should be
rewritten.

Dr. McVicar believed that it should. He stated that the "etiologic
agent" label was the least common denominator for shipment in the
NIH Guidelines and other regulations. He suggested that the
Subcommittee examine the formal definition of an "etiologic agent."
He noted that the CDC have been struggling with definitions. For
example, while the meaning of "diagnostic specimens" is clear to
many shippers, it causes regulatory problems because it is too
restrictive. For example, when a blood sample is sent to a
laboratory, it is treated as a diagnostic specimen subject to
applicable regulations and guidelines. If the same sample is sent
instead to a storage facility, it falls outside of all regulation.
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In the future, the CDC hopes to clarify and strengthen 42 CFR,
Section 72.2, of the regulations on diagnostic specimens and
biologic products and yet keep the definition as generic as
possible. Perhaps the label "clinical specimen" would be
adequately broad and yet not as restrictive as "diagnostic
specimens." The CDC is also developing new labels that will omit
the designation of "etiologic agent." Currently, the regulations
allude obliquely to "leak-proof packaging" without more precise
specifications. Finally, the CDC is aware that other agencies are
involved. Dr. McVicar suggested that the Postal Service wanted to
draw attention to worker safety, rather than to block the shipment
of all recombinant DNA products. Dr. Stevenson argued that the
regulations will lack consistency when specifying the "clinical,
chemical, and storage" classifications.

Dr. McVicar hoped the Subcommittee would agree that the NIH
Guidelines and other regulations should warn against all leakage
during shipment of biomedical materials. He believed that all such
materials in shipment should require special packaging and
handling, whether they contained cultures or even the suspicion of
etiologic properties. An inner container should be shock resistant
so that even if the primary container is ruptured or crushed, the
material will not leak to the outside. As such, even if problems
with the definition should remain, the system would have a built-in
safety net. The commercial marketplace will introduce new
packaging products that will meet these safety requirements
economically. Dr. McKinney asked if the exterior labelling should
be changed. Dr. McVicar answered that part of it should be.
Currently, the CDC was formulating proposals for the Regulations on
Interstate Shipment of Etiologic Agents in 42 CFR, Section 72.
Regarding labelling, the CDC may propose that shippers be required
to affix a label that states that the "package is in compliance
with 42 CFR, Part 72."

Dr. McKinney asked what was the CDC's working definition of
"etiologic agent." Dr. McVicar answered that the definition
includes toxins and microbial agents that cause human disease. The
legal basis of the regulations was to protect the public health.
This excluded livestock. Animal agents covered by the regulations
are those common to both humans and animals, which are zoonotic
agents

.

Dr. Cushmac stated that international safety regulations applied to
both humans and animals, such as the United Nations Recommendations
for the Transport of Dangerous Goods, which the International Civil
Aviation Organization (ICAO) oversees. ICAO publishes the
Technical Instructions for the Safe Transport of Dangerous Goods by
Air. An additional private group, the International Air Transport
Association publishes the Dangerous Goods Transportation
Regulations, which all commercial airlines use. Currently, the
Department of Transportation regulates only human safety issues,
though proposed regulations may treat animal aspects as well. Dr.
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McVicar stated that the CDC may not have the authority to regulate
animal safety procedures.

Dr. McVicar proposed the removal of the Appendix B from the NIH
Guidelines because the CDC has a similar list that forms part of
their regulation of etiologic agents, and the CDC updates the list.
It would be useful if all agencies could refer to that list with a
reference to it in the NIH Guidelines. Dr. Stevenson added that
the Department of Commerce has classifications ( ECCN 4997B and
4998B) that contain portions of the list in the NIH Guidelines. He
emphasized that in order to apply biotechnology regulations
uniformly, a single list is required. Dr. McVicar agreed, though
he argued that it may be impossible to design and create an agreed-
upon mechanism.

Dr. Atlas argued that the Subcommittee should focus on questions
for the RAC. He asked if all recombinant DNA molecules should be
defined as "etiologic agents" for shipping purposes. In addition,
he asked whether the Subcommittee should recommend the deletion
from Appendix H of “he statement "shipped only as an etiologic
agent." Perhaps e Subcommittee could agree upon a new
definition. Dr ,-.c„as suggested that if the recombinant DNA
molecule is within a host organism classified as "etiologic," then
it should be shipped as an "etiologic agent." Nonetheless, the
question remained on whether for shipping purposes the label
"etiologic agent" should apply to a recombinant molecule that
originated in an etiologic agent and had been placed in a non-
etiologic host organism. Dr. McVicar believed that in the latter
case, it should be shipped as an "etiologic agent" solely if it has
expressed etiologic characteristics.

Dr. McKinney mentioned that the EPA had trouble when it attempted
to categorize a non-etiologic host organism that included
recombinant molecules from an etiologic agent as "etiologic." For
example, although the E. coli K-12 sequence contained recombinant
DNA molecules from a pathogen, it was not toxic. He suggested that
the Subcommittee recommend the deletion of "only as an etiologic
agent" from the preamble of Appendix H. In Section H-I of Appendix
H, biosafety level (BL) 3 should be handled differently. He asked
if the citations for BL1 through BL3 in Appendix H-I were
appropriate. Dr. McVicar stated that the CDC predominantly
regulated BL3 and BL4. Dr. McKinney described the characteristics
of the physical containment levels. BL1 is designed for organisms
that pose no hazard to human health. BL2 is designed for organisms
that pose moderate potential health hazards to human health, which
is a very sharp distinction from BL1 . BL3 contains infectious
agents indigenous to the U.S. that are hazardous to human health.
BL4 contains exotic infectious agents that are imported into the
U.S. that are hazardous to human health. In comparison with the
classes of organisms in Appendix B, Dr. McVicar stated that Class 3

consisted of infectious agents that could be spread by aerosol.
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Class 4 contained the most dangerous agents. He noted that the
biosafety levels will also cover plants.

Dr. Langston focussed the discussion on regulation of plant
shipment. She recommended that: (1) the agents to be shipped as
etiologic agents should consist of "infectious recombinant DNA
molecules contained in recombinant organisms;" (2) any organism
regulated by the NIH Guidelines should be evaluated with respect to
its infectiousness to humans and plants. Dr. McVicar asked which
agency offers guidelines or regulates the shipment of plants
containing recombinant molecules. Dr. McKinney answered that the
NIH Guidelines include a reference to plants and Dr. Langston added
that the Department of Agriculture does as well. Dr. Stevenson
objected that some plant agents, while classified as infectious and
therefore subject to regulations, are actually not infectious for
anything and are good carriers as well. Dr. McVicar said that this
brought the Subcommittee back to the usage of "infectious,
contagious, or disease-causing" as categories for shipping
purposes. Dr. Langston believed that "infectious" was the key
word.

Dr. McKinney said that a unique set of conditions must be met for
the activation of opportunistic pathogens or for organisms to
express themselves as pathogens. He believed that the regulations
must address the norm rather than the exceptions. Otherwise, the
process for categorization of "etiologic agents" will be impossible
to complete. He believed that the Subcommittee should not address
this issue today.

Dr. Langston noted that disease susceptibility is increased in
people who are immunosuppressed. Therefore, even apparently non-
infectious agents must be explored. Dr. Stevenson objected that
all microbes are potentially infectious. Therefore, Dr. Langston's
reasoning would require all microbes to be shipped as "etiologic
agents." He argued that the Subcommittee must seek to address the
norm, though further debate is required to define the exact
parameters for the NIH Guidelines.

Mr. Brewer said that the discussion of Appendix H has raised
important public policy and political questions. The Subcommittee
must address the perceptions and fears of the public carefully and
fully. The burden of proof will fall on the RAC.

Dr. McVicar agreed with Mr. Brewer, stating that shippers must
package all biological materials in the same manner. Leaked blood,
even if it is not infectious, is a violation of standards and
always inappropriate. Dr. Langston concurred, stating that leaked
blood appears alarming and will always provoke public anxieties.

Dr. McKinney mentioned that the Subcommittee must also consider
transgenic animals, which are recombinant organisms. The current
packaging arrangements are inappropriate, though adequate materials
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may not yet exist. Dr. Stevenson emphasized that the Subcommittee
should address what constructs required controls. In his view,
only certain recombinant DNA molecules require unusual safety
precautions. Nonetheless, some citizen groups were working to
completely eliminate the development of transgenic animals. Dr.
Langston added that the criteria should be the degree to which
recombinant DNA molecules are infectious, transmissible, or toxic.
The transgenic mouse or cow would die if shipped according to the
required procedures, yet they pose no hazards of infection in the
mail.

Dr. Atlas focussed the discussion on the transgenic mouse. While
it is not infectious, one colony of mice has had DNA from the HIV
virus inserted into all its cells. He asked how such a mouse
should be shipped. Dr. Langston argued that the shipping
regulations should depend on the expression of the infectious
characteristics. In the case of the HIV mouse, it contains
potentially infectious recombinant DNA molecules, and it might or
might not become infectious. Dr. Atlas stated that consideration
of the safety procedures against escape of the HIV mouse is outside
the purview of the Subcommittee, but that the full RAC will
consider this problem in the future. Dr. Stevenson believed that
no one would wish to ship the HIV mouse. Dr. Langston disagreed,
stating that many researchers wish to ship the HIV mouse right now,
perhaps even internationally. Dr. Stevenson argued that the
problem is whether the mouse is infected with the HIV virus, in
which case shipment would be banned.

Dr. Langston felt that the problem of the HIV mouse was more
complex. Dr. McKinney added that the HIV mouse is currently
contained in a BL4 facility. The virus might be expressed in the
future. He mentioned that some critics argue that all transgenic
animal experiments change the host organisms, and raise fears that
acquired characteristics could spread through populations outside
the laboratory. For example, in the case of the mouse with an
added gene coding for growth hormone, public reactions included
fears that giant mice could "take over." Dr. McVicar agreed that
public perceptions of these issues were a significant political
problem. Dr. Stevenson believed that reasonable guidelines and
regulations for the shipment of contaminated mice can be
formulated. No insurmountable technical impediment existed that
would kill, or compromise the integrity of the experimental
subject. Regulations could treat individual cases by designing
separate instructions and recommendations for optimal safety and
shipping requirements.

Dr. McKinney emphasized that containment guidelines must be written
for recombinant DNA products and transgenic animals. Three
vehicles can contain recombinant molecules: cultures, plants, and
animals. While the RAC must define the containment conditions for
recombinant DNA molecules, its mandate traditionally covered only
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cultures. Dr. McKinney questioned whether the RAC should address
the problems associated with plants and animals.

Regarding shipment. Dr. McVicar added that the Federal Regulations
for Interstate Shipment of Etiologic Agents in 42 CFR, Section 72,
regulated solely cultures and was limited to concerns for human
health under the Public Health Act. While it could be expanded to
cover plants and animals, no such expansion was planned at this
time. In earlier drafts of CDC regulations, "etiologic agents"
were defined as "biological agents of recombinant forms," a label
that CDC later deleted. Dr. Langston said that the Department of
Agriculture's quarantine laws covered plants and animals.

Dr. Cushmac stated that the Department of Transportation now
regulates shipments exclusively from the perspective of human
health. The DOT definition of "etiologic agent," in the Department
of Transportation's Hazardous Materials Regulations in 49 CFR,
Section 173.386 AI , is: "a viable microorganism or its toxin, which
causes or may cause human diseases and is limited to those agents
listed in 42 CFR, section 72.3, of the Department of Health and
Human Services regulations." The Department of Transportation has
proposed, in 53 FR 45525, on November 10, 1988, to add to this
definition: "any agent that poses a degree of hazard similar to
those agents." This change had been proposed in part because the
HIV virus is not included in the CDC list.

According to Dr. Cushmac, the Department of Transportation defers
to the CDC and certain other groups on technical questions. For
example, if the American Type Culture Collection states that a
shipment has failed to meet standards described in the NIH
Guidelines or other regulations, the Department of Transportation
would defer to their expertise, particularly in the case of
exemptions. In Department of Transportation regulations, the
shippers are responsible for knowing that their shipping materials
are hazardous and must ship them under the appropriate safety
guidelines. Private carriers can refuse to ship items regardless
of what the regulatory agencies say. Dr. Stevenson stated that
carriers have often refused to transport packages labelled
"etiologic agents" on the assumption that they are hazardous. Dr.
Langston mentioned that commercial carriers handle etiologic agents
according to their own standards.

Dr. Stevenson asked how the Subcommittee should define "viable."
On the one hand, it could include solely living, or acting, agents.
On the other hand, it could also incorporate freeze-dried, inactive
agents. Dr. McVicar said that the CDC doesn't employ the category
"viable" because it was too restrictive. If an organism is capable
of causing disease, it should be included under the definition of
"etiologic." The CDC prefers to use "microbiological agent." Dr.
Stevenson stated that, under fortuitous and appropriate conditions,
a freeze-dried virus could become re-activated.
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Dr. Cushmac stated that when the Department of Transportation
discussed the inclusion of animals in their regulatory proposals,
it met with representatives of the Department of Agriculture, who
had no objections to such an action. He noted that international
shipments of hazardous materials already include animals, which are
regulated as etiologic agents. If such materials are shipped by
air, regardless of whether they cross national borders, the carrier
company has the option to apply international regulations to their
cargo. As a business matter, private airline companies prefer to
apply regulations from the International Air Transport Association,
thus forcing shippers to comply with them. United Nations
recommendations for the regulation of etiologic agents for shipping
purposes are "wide open."

Mr. Brewer focused the discussion on two issues. First, the
Subcommittee could defer proposing a change in the definition of
"etiologic agents" for shipping purposes. The Subcommittee could
wait until the CDC and other agencies further cooperate and thus
better formulate their policies. Second, should the Subcommittee
propose changes in the NIH Guidelines to make them current, the
Subcommittee's proposals could become obsolete very quickly, if the
expected changes in Postal Service regulations occur.

Dr. Langston was concerned that the NIH Guidelines and current
regulations would prohibit the shipment of transgenic animals and
plants. Mr. Brewer added that this was due to the requirement for
double packaging of etiologic agents. Dr. Stevenson argued that,
due to the currently paucity of shipment requests for transgenic
animals and plants, this was not the most important issue. He
stated that current regulations require the shipment as "etiologic
agents" of approximately 10,000 recombinant DNA products per year
that lack etiologic properties. This is prohibitively costly for
shippers and must change soon.

Mr. Brewer believed that the RAC, NIH offices, and the biosafety
apparatus should work to harmonize regulations and guidelines for
both international and domestic shipments. He asked the
Subcommittee to consider what changes in the NIH Guidelines could
protect public health and safety as well as label organisms by
their "right names." Perhaps the Subcommittee could recommend the
label of "biologic products" for those recombinant DNA products
that are not etiologic agents.

Dr. McVicar stated that the current Federal Regulations for
Interstate Shipment of Etiologic Agents had a distinct universe.
First, 42 CFR, Section 72.2, refers to diagnostic specimens and
biological products. Second, 42 CFR, Section 72.3, refers to
etiologic agents or materials likely to contain etiologic agents.
He noted that public perceptions were a problem with these
regulations and attempts to increase their flexibility and
applicability caused further problems. In order to protect health
care workers with a more rational approach, the CDC attempted to
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institute a ''universal precautions" policy. All patients were to
be considered infectious. For example, hospital workers would act
as if they couldn't tell the difference between HIV-infected and
other patients; they couldn't stamp an "A" on an HIV carrier or on
HIV specimens because others might then be treated as less
hazardous or in a more relaxed manner. While the "universal
precautions" policy appeared rational, it became applied too
widely. Because the policy stated that every specimen would be
treated as infectious if it "may reasonably be thought to contain"
infectious agents, all were assumed to carry the most dangerous
infectious agents. Therefore, for simplicity, all biomedical
materials should be packaged in leak-proof containers.

Dr. Atlas suggested that the Subcommittee delete "only as an
etiologic agent" from Appendix H; this would remove such a
definition from certain recombinant DNA products. Perhaps the
"etiologic agents" label could be limited to host organisms that
were classified as "etiologic agents" in Appendix B, unless
etiologic characteristics are expressed in the recombinant
organism. The Subcommittee must also consider recombinant DNA
molecules that can transfer the expression of certain
characteristics to other organisms.

Dr. Langston added that the criterion of "infectious" was missing.
Moreover, Dr. Atlas' suggested definitions might exclude whole
animals, she noted. Dr. McVicar believed that the Subcommittee
should consider whole animals as a separate issue later. He
returned to his suggestion of a single shipping method for
recombinant DNA products, which all shippers would use. He
proposed the following new definition for the Federal Regulations
for Interstate Shipment of Etiologic Agents in 42 CFR, Section
72.6: "etiologic agents refer to a microbiological agent or its
toxin that causes or may cause human disease."

Dr. Atlas asked whether "expression" would fall under that
definition or would require the Subcommittee to make additional
recommendations. Normally, a non-pathogenic host with a
recombinant DNA molecule that was coated for toxin would fall under
the "etiologic agent" definition because it is an organism that
could cause disease in humans. Such a definition makes reference
to a single list for the characteristics of the host. This broad
definition has worked for Dr. Atlas. Dr. McVicar stated that if
the recombinant DNA product comes under that definition then it
should be on the list. Otherwise, it could be removed from the
list.

Dr. Stevenson asked who would determine what is on the list, what
is excluded, and by what authority. He was concerned that
bureaucrats might lack required scientific expertise. Rather than
approving an action, they might not act in order to avoid mistakes.
For example, once a bureaucrat called him to ask whether yeast was
a microoraanism. and thus subiect to the NIH Guidelines; he felt
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this question was so basic that it and other such questions would
block or delay most approvals. Dr. McVicar stated that it would
then revert back to self -declaration and volunteer compliance with
the NIH Guidelines. He noted that researchers frequently called
the CDC to ask if a given microorganism is infectious, and often
the CDC has no way of answering. They needed a list of etiologic
agents, though a mechanism to create such a list was difficult to
envision. He believed that, because the Public Health Service had
the greatest expertise, it should take the lead in compiling such a
list. Perhaps the NIH Guidelines could refer to this list without
incorporating it.

Dr. Atlas said that recombinant DNA molecules were difficult to
cover in the list. While a less restrictive list may be too broad,
it would be the simplest to administer. He preferred a more
refined list, but this would threaten to create an extremely
complex and long exemption list that would require expert advice
for periodic updating.

Dr. McKinney suggested that: (1) "only etiologic" be deleted from
the Preamble to Appendix H; and (2) plants and animals that are
recombinant organisms be added to the definition, perhaps in
consultation with the Department of Transportation. He asked if
the relevant parts of the regulations would remain the same,
despite readjustments. For example, perhaps they could refer
solely to the part numbers rather than include the full text of
substantive changes, which would require continual updates. Dr.
McVicar stated that the CDC will go through an iterative process;
the part numbers will not change, though the subparagraphs will.

Dr. Stevenson felt that the Subcommittee should state that
recombinant DNA molecules were not "evil" per se , and that
recombinant DNA technology was not inherently bad. Rather, the
Subcommittee should emphasize that exchanges of genes occur
naturally through evolution. In his view, the public associated
"infectious" with all recombinant DNA products, a perception that
must change. The Subcommittee should clearly state that the RAC's
safety methods went "overboard" because it wished to avoid taking
chances. Dr. McVicar asked if many of the organisms were indeed
infectious. He said that the Subcommittee should seek the simplest
definition possible.

To include plants and animals. Dr. Langston suggested that Appendix
H be cross-referenced with USDA regulations. Dr. Cushmac agreed
that animals should be included.

The Subcommittee took a coffee break at 10:48 a.m. On Mr. Brewer's
request, Dr. Atlas agreed to write up his suggestions for the
replacement of Appendix H during the coffee break.

After the coffee break. Dr. Atlas read his proposed replacement for
Appendix H. The Preamble would state:
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"Recombinant DNA molecules contained in organisms or viruses
shall be shipped under the requirements of the U.S. Public Health
Service, the U.S. Department of Agriculture, and/or the U.S.
Department of Transportation. For purposes of these Guidelines,
microorganisms listed in Appendix B or contained in reference G-
III-2, and/or are regulated as animal or plant pathogens or pests
under titles 7 and 9 CFR, or are host organisms containing
recombinant DNA derived from those organisms, shall be considered
as etiologic agents."

Dr. Atlas stated that the current Appendices H-I and H-II should be
deleted. The current Appendix H-III would remain as H-I.

Dr. McVicar asked if the proposed preamble would include Class 1

agents. In addition, he asked if the Subcommittee should
explicitly state that agents in Classes 2 through 4 are the
relevant etiologic agents covered in the NIH Guidelines. Dr.
McKinney believed that eliminating Class 1 agents, and thereby
concentrating on agents from Classes 2 through 4, would allow
flexibility and avoid excessive restriction of the CDC's policies.
Dr. McVicar agreed, and stated that the CDC may change its
regulations. Should the current definition of "etiologic agent"
remain in effect, he asked if it would include recombinant DNA
molecules in non-pathogenic hosts that may express themselves as
etiologic agents. Dr. Atlas stated that they would be included.
He asked if the proposed language was too stringent.

Dr. Stevenson said that his chief concern was the volume of
shipment. Questionable cases could be decided on a case-by-case
basis. Dr. McKinney argued that standards for shipping purposes
would then be determined for exceptions to Federal rules and the
NIH Guidelines. Dr. McVicar reminded participants that DNA-
containing material could become infectious under certain special
conditions

.

Dr. Stevenson suggested adding the sentence: "simply the use of
recombinant DNA techniques does not necessarily lead to the
creation of etiologic agents." Dr. Atlas stated that only Appendix
H of the NIH Guidelines labeled recombinant DNA materials as
"etiologic agents." He believed that once Appendix H is amended to
eliminate this label, there would be no need to make additional
statements

.

Mr. Brewer asked if the proposals were too rigorous or too lenient.
Dr. Atlas believed they were both; questions on inconsistencies or
missing considerations would be raised in the RAC. Dr. McKinney
agreed that the RAC would address such questions. He stated that
all regulations concerning recombinant DNA and other biological
products were currently evolving; subparts may change. The
proposals must be written clearly and unambiguously.
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Mr. Brewer suggested that the Subcommittee edit the proposals with
strong and specific criticisms. The Subcommittee should
concentrate on the legitimate concerns of the shippers.

Dr. Atlas suggested, as an alternative, to label recombinant DNA
molecules "non-hazardous chemicals” rather than ”etiologic" or
"infectious agents." However, recombinant DNA molecules could
still transform and express themselves as etiologic agents, which
would remain a potential problem. The agent he was referring to
was "naked viral DNA," an uncoated portion of DNA that has been
taken out of a virus

.

Dr. Langston believed that some uncoated viruses will remain
infectious, and arguments about the circumstances under which they
could become infectious were irrelevant. Dr. Stevenson said that
the Subcommittee should avoid including all recombinant DNA
products under the title "infectious or etiologic agents," which
would merely confuse the issues involved in shipping recombinant
DNA products. He believed that regulation could apply exclusively
to recombinant DNA molecules contained in a virus or organism, but
not to recombinant DNA molecules per se . Furthermore, he believed
that the resolution to such questions was not in the purview of the
Subcommittee

.

Dr. Langston argued that viral DNA containing a piece of
recombinant DNA should be covered in the shipping regulations,
regardless of whether a whole virus is involved. Mr. Brewer asked
if Dr. Langston were addressing a gap in the existing NIH
Guidelines. Dr. McVicar stated that the CDC doesn't currently
cover this gap. He noted that he recently saw a paper on
infectious DNA or RNA where laboratory experiments has demonstrated
that recombinant DNA molecules, uncontained and at a very low order
of activity, could become infectious, even though the scientist who
carried out the experiment had to "strain" to arrive at these
results. Nonetheless, a RAC member may object to a reference to
non-contained recombinant DNA in the NIH Guidelines for shipping
purposes

.

Dr. Atlas suggested that the preamble specify that "organisms and
viral genomes" were covered by the NIH Guidelines for shipping
purposes. This would allow the inclusion of animals as well as
recombinant DNA molecules not contained in viruses. Dr. Stevenson
believed that "viral constructs" should be substituted for viral
genomes

.

Dr. Langston agreed with Dr. Atlas' suggestions and asked if
recombinant RNA should be included as well. Dr. Atlas believed
that recombinant RNA might be included as a recombinant molecule.
Dr. Stevenson said that he did not know that recombinant RNA
existed. Dr. Atlas suggested that recombinant RNA be the subject
of a future Definitions Subcommittee meeting. Therefore, the
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question would be left open; it has already been raised in the full
RAC at least twice.

Dr. Atlas re-read the proposed preamble with "viral genome" added.
Dr. McVicar asked what "reference to G-III-2" meant. Dr. McKinney
answered that this reference to the CDC-NIH publication. Biosafety
in Microbiological and Biomedical Laboratories, would include the
shipment of the HIV virus in the NIH Guidelines.

Dr. Atlas stated that the proposed document would not reference
specific subparts of Department of Transportation and other
regulations, but would include references to other regulations for
the relevant departments.

Dr. McVicar noted that the illustration accompanying the NIH
Guidelines, which is not formally a part of the Guidelines and
regulations for shipping purposes, is provided merely as an example
of how to comply with shipping regulations; it is a customary CDC
method. If this illustration were referenced in the proposed
changes, it would not need to be reprinted in the new regulations.
Because better and less expensive shipping packages may be
developed, he hoped that shippers would view the illustration as
"one method" for shipping purposes rather than "the exclusive
method." In the past, he felt that because the illustration was
perceived as the only accepted method, it had inhibited the
development of ideas for new methods. The illustration could be
eliminated entirely and replaced with a description of shipping
methods in the text.

Mr. Brewer suggested changing the caption and text of the
illustration to "one method of" shipping. He argued that the
Subcommittee should develop performance standards rather than
promote one method, as currently implied by the illustration. Dr.
Atlas agreed, suggesting a modification in the figure legend to "an
illustration of one method of...." Dr. McVicar added that the
labels could also differentiate between classes of shipments, such
as "biological product/clinical specimen" and "etiologic agent."
Eliminating the illustration would simplify the process.

Dr. Atlas believed that shippers will continue to open the NIH
Guidelines to the same illustration, regardless of whether a
subsequent paragraph adds corrections. The problem was not a legal
question. For example, new actions in the NIH Guidelines are
currently sent out as appendices, and so the original illustration
will remain for the foreseeable future. The illustration will be
re-drawn, though only after formal recodification.

Dr. McKinney agreed with Dr. Atlas. The Subcommittee should
indicate that the illustration was merely a typical package;
shippers could use different materials and constructions that
conform to the proper standards. Dr. Stevenson added that the
Newsletter of the American Type Culture Collection and the
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publication of the American Society for Microbiology, could publish
new packaging ideas- Dr. McVicar liked the idea of an ASM-led
dissemination of such ideas, though he feared that his office would
be deluged with new packaging ideas. Dr. McKinney suggested the
deletion of "etiologic agent” from the illustration’s title. He
noted that an etiologic agent still required labeling as such;
therefore, this would not be a major change in the NIH Guidelines.

Mr. Brewer noted that the Subcommittee appeared to agree that the
illustration should be viewed as a method for the shipment of
recombinant DNA products, and not exclusively of etiologic agents.
First, he asked if Dr. Atlas' language should be accepted or
amended. Second, he asked whether the Subcommittee could recommend
the exclusion of organisms kept in BL1 containment from the
regulations for the shipment of etiologic agents. Third, he asked
if transgenic animals were adequately covered; current requirements
might make live delivery impossible, which he hoped to avoid. Dr.
McVicar believed that the shipment of animals will not be covered.
The regulations were not intended to apply to animals , and so a
special case must be made. Dr. McKinney asked if the Department of
Agriculture already covered animals. Dr. Langston stated that the
preamble would cover animals if "organisms" were substituted for
the narrower "microorganisms." The host organism would be subject
to the shipping regulations. A shipper must still decide how to
transport an animal. Dr. McVicar suggested that transgenic animals
be treated on a case-by-case basis. Dr. Langston believed that the
case-by-case method need not be stated; people would seek ways to
send animals in accordance with the regulations.

Dr. Atlas stated that regulations for BL1 and BL2 containment
cannot cover host organisms that are etiologic. Cases that pose no
health hazards to humans, or only a slight one, could not appear in
Appendix B. Dr. McKinney stated that Class 1 agents were neither
synonymous with BL1 containment nor do they cover exempted
categories. For example, a Class 1 agent may require BL3
containment. People frequently fail to recognize that containment
levels depend on the infectiousness of the end product rather than
the technique that created the recombinant DNA product. For
example, work with whole infectious agents, such as rabies or MTV,
may require work at BL2 or BL3 containment. However, if an
extracted DNA sequence from these agents is non-infectious , even if
inserted into an E. coli host, work can continue under a status
exempt from the containment requirements.

Mr. Brewer noted that host organisms containing recombinant DNA
molecules derived from etiologic agents in Appendix B may cause
problems. Dr. McKinney emphasized that the expression of
recombinant DNA products is the critical factor. Dr. McVicar
argued that the inclusion in the NIH Guidelines of all recombinant
DNA pieces from microorganisms could lead to overly stringent
standards. Dr. Atlas concluded that additions to the language were
helpful.
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Dr. McKinney asked about the distinction between the terms
"considered" or "treated" as etiologic organisms. Dr. Atlas
suggested the substitution of "shipped as" in place of
"considered," and edited his proposed language accordingly. He
mentioned that this substitute may still be questioned by the RAC
as too inclusive or stringent.

Dr. McVicar asked if the proposed language brought the NIH
Guidelines back to their original form. Class 1 agents in Appendix
B include all microorganisms not found in Classes 2, 3, and 4. Dr.
McKinney suggested that the NIH Guidelines might become "too tight"
and should focus on potential for causing disease rather than on
classes of organisms. Dr. Atlas added that the proposed language
would revise Appendix H to apply to Class 2 or higher agents and
would add HIV virus with the "G-III-2" reference. The HIV
reference might also be treated as a separate motion at the next
RAC meeting. Dr. McVicar argued that the addition of the reference
to HIV could set a procedural precedent for updating the lists in
the NIH Guidelines.

Subcommittee members returned to the problem of a mechanism for
updating Appendix B. Dr. McKinney suggested that HIV could be
added to the list of Class 2 agents by means of a footnote.

Dr. McVicar asked whether, if Class 1 agents are exempt from the
NIH Guidelines for shipping purposes, organisms that require BL1
containment could also be exempt. Dr. Stevenson said that if a
recombinant DNA product requires more than BL1 containment, then it
is an etiologic agent and case-by-case approval would be necessary.
Dr. McKinney believed that BL1 containment was included in the
proposal

.

Dr. Atlas, noting that the diagram must still be changed, read the
motion as amended:

"Preamble:
Recombinant DNA molecules contained in an organism or in a viral
genome shall be shipped under the appropriate requirements of the
U.S. Public Health Service (42 CFR, Section 72), U.S. Department
of Agriculture (9 CFR, subchapters D&E; 7 CFR, part 340), and/or
the U.S. Department of Transportation (49 CFR, Section 173). For
purposes of these Guidelines the following recombinant DNA
molecules contained in an organism or in a viral genome shall be
shipped as etiologic agents: (1) those listed as Class 2, 3, or
4 agents in Appendix B; or (2) those contained in reference G-
III-2’; and/or (3) those regulated as animal or plant pathogens
or pests under titles 7 and 9 CFR; or (4) host organisms
containing recombinant DNA derived from those organisms or viral
genomes

.

"Appendix H-I:
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An illustration of one method of packaging and labeling of
recombinant DNA-containing microorganisms and viral genomes
defined as etiologic agents in the Preamble is shown in Figures
1, 2, and 3. Additional information on packaging and shipment is
given in the "Laboratory Safety Monograph--A Supplement to the
NIH Guidelines for Recombinant DNA Research," available from the
Office of Recombinant DNA Activities, and in the Biosafety in
Microbiological and Biomedical Laboratories1

.

"Appendix H-II-—Footnotes and References of Appendix H:
biosafety in Microbiological and Biomedical Laboratories, 2nd
Edition, (May 1988), U.S. Department of Health and Human
Services, Centers for Disease Control, Atlanta, Georgia 30333,
and National Institutes of Health, Bethesda, Maryland 20892."

Mr. Brewer asked if recombinant DNA products requiring biosafety
level 1 containment would be exempt from the NIH Guidelines
regarding shipping or if the proposal would encourage such an
elimination. Dr. Langston believed that it might encourage such an
elimination. She returned to the G-III-2 reference, suggesting
that the proposal could be amended to "and/or contained."
Otherwise, it would sound like the original Appendix B. Dr. Atlas
added her suggestion to the proposal.

Mr. Brewer, noting that time was running out, stated that the
question should now be put to a vote, with the understanding that
the draft proposal would have to be put into final form before
being formally submitted to the RAC. Approval would therefore be
conditional; if substantial disagreement arose, the proposal would
not be submitted to the full RAC. Dr. McKinney suggested that the
proposal, if approved, should instead go to the RAC as a working
document and that comments could be made through the Federal
Register publication process. The Subcommittee should not worry
about fine-tuning. Mr. Brewer agreed.

Mr. Brewer entertained a motion on the language as proposed by Dr.
Atlas and amended through discussion. Dr. McKinney moved that the
Subcommittee vote on the language. Dr. Langston seconded the
motion. The proposal was approved by a vote of 7 in favor, 0

opposed, and 0 abstained.

Mr. Brewer adjourned the meeting at 12:00 p.m.

[Executive Secretary note: Dr. Robert McKinney and Mr. Robert J.
Crawford met after the meeting to develop the following paragraph
for the illustration on shipping methods of etiologic agents:
"Figures 1, 2, and 3 depict one method for the packaging and
labeling of those recombinant DNA-containing organisms and viral
genomes defined as etiologic agents in the Preamble of Appendix
H. The key features are identified in Figure 1. It is the
responsibility of the shipper to comply with the applicable
requirements of 42 CFR part 72 and 49 CFR part 173 when shipping
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biological materials or etiologic agents. It is recommended that
all organisms containing recombinant molecules, which are exempt
and/or Class 1 agents, should be shipped in secure, leak-proof
containers .

”

]
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Respectfully submitted.

Robert J. Crawford
Executive Secretary

I hereby certify that, to the best of my
knowledge, the foregoing Minutes and
Attachments are accurate and complete.

//'*/*?
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Definitions Subcommittee
Recombinant DNA Advisory Committee
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Mr. Chairman, and members of the Subcommittee, I am Dr. John W. McVicar,

Director of the Office of Biosafety, Centers for Disease Control (CDC). I am

pleased to present this testimony on the subject of improving the packaging

and shipping of etiologic agents.

The Centers for Disease Control strongly supports proper packaging and

shipping of all biological materials and, in particular, any material that may

contain an etiologic agent. The current system appears to be working very

well but improvement may be possible. The packing and shipping of etiologic

agents, diagnostic specimens, and biological products is regulated by three

Federal agencies; the Public Health Service (42 CFR Part 72), the Department

of Transportation (49 CFR Parts 100-177), the U.S. Postal Service (39 CFR

Part 111). Currently revisions are being proposed for all three regulations.

Under current requirements, the CDC is notified of packages of etiologic

agents that are damaged. While these reports do not currently indicate any

systematic problems in actual practice, a review of those reports suggests

that problems could potentially arise because of lack of knowledge or

understanding of the regulations, from difficulties in interpreting them, or

from disregard of the regulations. To improve the system, CDC proposes a

five-point program of coordination, education, training, reporting, and

enforcement

.
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Coordination - CDC, the Department of Transportation, and the U.S. Postal

Service have discussed the proposed revisions of our respective regulations.

The resultant regulations will be complementary to the extent possible and

should cause a minimum of confusion for the user. The final regulations will

contain unambiguous definitions and clear instructions.

Education - Once the revised regulations are published, there will be a

nationwide effort to inform the using public of their intent. To this end, a

publication will be prepared that gives clear instructions for compliance with

all of the regulations. The publication will be widely distributed so as to

reach those who ship, handle, and receive such material. Distribution will

include professional groups, laboratories, and manufacturers and distributors

of packaging materials.

Training - Training materials will be prepared covering the proper packaging

and handling of etiologic agents and made available to anyone who packs,

ships, receives, or otherwise handles such material.

Reporting - The current regulation requires that packages of etiologic agents

have a label advising those who observe damage or leakage to call CDC. This

requirement will be reemphasized in the proposed education effort. As it is,

handlers and receivers of damaged packages have an incentive to report them to

CDC, and our records indicate that they do. In reality, these are the only

people who are in a position to see and report these incidents.

[304] Recombinant DNA Research, Volume 13



Enforcement - Our records indicate that most shippers of diagnostic specimens

and etiologic agents do comply with the regulation. We expect, on the other

hand, that compliance will be improved by the previously mentioned actions.

Criminal sanctions are available to us in existing law should violations be

recognized. The regulation will be revised to clarify that these sanctions do

exist. Our past experience suggests, however, that leaky packages are

frequently caused by some extraordinary circumstance, such as being driven

over by a truck, and not by inadequate packaging. CDC has a record of

reacting promptly and effectively to a variety of public health problems and

we will move quickly to deal with violations of this regulation that might

endanger the health or safety of those exposed to packages of etiologic

agents

.

Mr. Chairman, this concludes CDC's prepared statement. I will be glad to try

to answer any questions that you or other members of the Subcommittee may

have. Thank you.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE
HUMAN GENE THERAPY SUBCOMMITTEE

MINUTES OF MEETING 1

DECEMBER 9, 1988

The Human Gene Therapy Subcommittee, Recombinant DNA Advisory
Committee, was convened at 9:00 a.m. on December 9, 1988, at the
National Institutes of Health, Building 31, Conference Room 10,
9000 Rockville Pike, Bethesda, Maryland 20892. Dr. LeRoy Walters
was Chair. In accordance with Public Law 92-463, the meeting was
open to the public. The following were present for all or part of
the meeting.

Subcommittee members:

Judith Areen
Alexander Capron
James Childress
Charles Epstein
Robert Erickson
Maurice Mahoney
Scott Mclvor

The subcommittee roster

Ad hoc consultants:

Robert Murray
Paul Neiman
Robertson Parkman
LeRoy Walters
Anne Witherby
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(Executive Secretary)

is attached.

Gerard McGarrity, Coriell Institute for Medical Research
Dinah Singer, National Institutes of Health

Liaison representatives:

Robert Cook-Deegan, Office of Technology Assessment
Bonnie Lee, Food and Drug Administration
Charles McCarthy, National Institutes of Health
Henry Miller, Food and Drug Administration

xThe subcommittee is advisory to the Recombinant DNA Advisory
Committee, and its recommendations should not be considered as
final or accepted.
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Other National Institutes of Health staff:
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Larry Thompson, Washington Post
Paul Tolstoshev, Genetic Therapy, Inc.
Rick Weiss, Science News
Lisa White, Blue Sheet

Recombinant DNA Research, Volume 13 [307]



Dr. Walters

Dr. LeRoy Walters, chairman, Human Gene Therapy Subcommittee
( HGTS ) , opened the meeting at 9 a.m. by welcoming Dr. Gerard
McGarrity, chairman of the Recombinant DNA Advisory Committee.
Dr. McGarrity was present to observe and to participate in
discussion of the first agenda item, a proposal for human gene
transfer, submitted by Drs. Anderson, Blaese, and Rosenberg.
Dr. Walters noted that a Subcommittee member, Mr. Alexander Capron,
had been elected chairman of the Congressional Biomedical Ethics
Advisory Committee. In addition to the gene transfer experiment,
there were two items on the agenda: a public information brochure
regarding human gene therapy, and a petition to establish a Human
Eugenics Advisory Committee submitted on behalf of the Foundation
on Economic Trends

.

I. Human Gene Transfer Proposal

Dr. Walters provided a brief chronology of events leading to this
meeting. Dr. Rosenberg is currently conducting a clinical study
on the use of adoptive immunotherapy to treat cancer patients. In
the proposal under review, Drs. Anderson, Blaese, and Rosenberg
intend to insert a gene coding for neomycin resistance (NeoR) into
tumor infiltrating lymphocytes (TIL) isolated from cancer patients.
The Human Gene Therapy Subcommittee first received the human gene
transfer proposal for review on July 29, 1988. At that time, the
Subcommittee adopted a motion presented by Dr. Paul Neiman to defer
approval of the experiment pending receipt and review of additional
data. The motion included a list of 5 questions that the
Subcommittee members agreed must be addressed in a future
submission.

A telephone conference was conducted on September 29 in order to
discuss supplemental information provided by the investigators,
with the goal of reporting a decision at the October 3 meeting of
the RAC. At the conclusion of the September 29 meeting, there was
unanimous support for a decision to defer approval of the proposal
on the basis of significant technical questions remaining
unresolved.

At the October 3 meeting of the RAC, Drs. Anderson, Blaese, and
Rosenberg presented a summary of new data that had not been
provided to the Human Gene Therapy Subcommittee previously.
Members of the RAC approved the human gene transfer proposal by a

vote of 16 in favor, 5 opposed and no abstentions. After reviewing
the proceedings of both the RAC and the Subcommittee meetings

,

Dr. Wyngaarden, National Institutes of Health (NIH) Director,
requested that the Subcommittee reconsider the proposal, including
in their deliberations all the material that had been provided to
the RAC on October 3 , and any additional data obtained by the
investigators since that time.
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Prior to the October 3 meeting, three other NIH committees had
given provisional approval to the Anderson proposal. Institutional
Review Boards of both the National Cancer Institute and the
National Heart, Lung, and Blood Institute; and the NIH
Institutional Biosafety Committee (IBC), asked for certain
revisions to the protocol and gave their approval pending approval
of the RAC. Dr. Walters asked Dr. Dinah Singer, chairman of the
NIH IBC, to present a summary of the IBC deliberations.

Dr. Singer

On July 13, Drs. Anderson, Blaese, and Rosenberg appeared before
the IBC to describe the TIL protocol. The IBC discussion centered
on three points:

1. Safety - What is the possibility of generating and
detecting replication competent retrovirus?

2. Dose - What is the optimal proportion of unmarked:
marked TIL cells, considering the need to have sufficient
marked cells to track without diluting the therapeutic
dose of TIL?

3. Animal Model - What information might be gained from
additional efforts to develop an animal model, and is
there reason to extend these efforts before initiating
human trials?

The IBC gave unanimous approval to the proposal with two
conditions

:

1. The RAC must also give consent, and

2. Additional animal data must be obtained.

Following the October 3 RAC approval, the IBC met again on November
4 and reviewed the following new data provided by the
investigators

:

1. Transduction had not been found to alter TIL phenotype,
cell surface markers, or IL-2 dependence;

2. Assays were able to detect very low levels of replication
competent virus against a large background of impaired
virus particles (1 virus particle in 10

e
) ;

3. Using polymerase chain reaction (PCR), marked TIL cells
were detected in lymphocytes retrieved from a mouse.
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IBC members agreed that the risk posed by the presence of
replication competent retrovirus had been significantly diminished
through the use of three assays: S+/L-, PCR, and 3T3
amplification. Moreover, primate data indicated that inadvertent
contamination posed little risk, if any, to patients. Secondly,
the animal experiments demonstrated the ability to recover marked
TIL cells and participants concluded that additional tests in the
mouse system had little relevance to human trials due to
differences in mouse and human CD4+ and CD8+ lymphocytes.

The IBC members voted to approve the protocol with the following
stipulations

:

1. Because the animal model had not been fully developed,
the initial patient population should be limited to 10;

2. As in the RAC motion to approve, only those patients who
are determined to have a terminal illness should be
selected for this trial;

3. All patients must be fully informed as to the risks of
the TIL marking procedure; and

4 . The investigators should not proceed beyond these
restrictions without first presenting expanded animal
studies.

Dr. Parkman inquired whether the IBC would require "an analogous
animal model," or "the most analogous animal model," to which
Dr. Singer answered that this must be assessed case-by-case.

Dr. Walters referred HGTS members to Attachment 3 (November 10)
and Attachment 6 (November 22), written comments submitted by
Drs. Temin, Mclvor, Varmus, Mulligan, and Neiman (attached). He
also noted that an Investigational New Drug (IND) application had
been submitted to FDA for review at a December 19 meeting.

Dr. Mclvor expressed reservations regarding the S+/L- and PCR
assays for helper virus and the absence of a satisfactory animal
model. He concluded that the new data answered many of his earlier
concerns. Asked for clarification by Mr. Capron, Dr. Singer
responded that the NIH IBC had been more concerned about the
technical ability to recover marked TIL cells from the patients
than the possibility of inadvertent exposure to retrovirus.

Dr. Erickson noted that his technical concerns had been addressed
but that he remained uncertain regarding information that would be
gained by doing these studies in patients who would live for only
90 days.

Dr. Neiman expressed few residual concerns but stated that there
must be a standard requirement for "dry run" data in all future
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proposals. He asked Dr. Rosenberg about the likelihood of giving
infectious virus at the time of infusion considering the 3T3
amplification could not be used because this test requires three
weeks of cell culture. What tests would be used to define a "go-
no go" decision on giving marked cells? He also inquired about
any existing dose-response data on numbers of TIL cells required
to exert a cytotoxic effect. He was told that the culture period
could be extended until the desired number of cells had been grown,
rather than harvesting and reinfusing on a predetermined date.

Written comments from Drs. Mulligan, Varmus , and Temin were read
into the record and Dr. Anderson stated that he would address these
questions in his presentation. Dr. Kelley was unable to attend but
called Dr. Walters to provide verbal comments for the record. In
brief. Dr. Kelley was supportive of the proposal but thought that
an animal model must be presented prior to the insertion of a
therapeutic gene in place of the diagnostic marker gene. The
investigators agreed with this plan.

Dr. Parkman brought up the issue of the effect of the marking
procedure on TIL trafficking patterns leading to a discrepancy
between the behavior of marked vs. unmarked cells. On the same
point. Dr. Singer noted the data concerning T-cell receptor
rearrangements. She said that the incidence of clonal selection
can be monitored. If there is no selection as a result of the
marking proced. a, then there is no problem because the marked
cells will be r presentative of the unmarked cells. In addition,
animal studies will not be useful because trafficking in the mouse
is not relevant to the human, thus providing a stronger rationale
for proceeding with human studies.

Mr. Capron called attention to a comment submitted by Dr. Varmus.
Dr. Parkman explained that Dr. Varmus was suggesting that the
investigators look for incorporation of the NeoR gene, but not its
expression. Mr. Capron remarked that if the experiment is not
going to produce the desired information, should this question be
posed to an Institutional Review Board (IRB), or to the HGTS?

Dr. Anderson

Noting his previous appearances before the Subcommittee,
Dr. Anderson apologized for not having presented certain
information earlier and expressed his appreciation for their
efforts. He noted that based on discussions he has had with
members of the Subcommittee since the last meeting, there seems to
be general satisfaction with the information he has provided.

In a December 8 meeting with Food and Drug Administration staff,
Dr. Anderson described levels of sensitivity of the assays used to
detect replication competent virus against a large background of
impaired virus. He has determined that it is possible to detect
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one viral particle in 106 vector particles. If the background
includes defective viral particles with the same envelope proteins,
the sensitivity of the S+/L- assay will be reduced but the 3T3
amplification assay would be sufficient.

Looking at the worst case scenario, Dr. Anderson explored what
might happen if one viral particle went undetected. The TIL cells
are poorly infectable and the virus replicates slowly so that it
might take time to detect. In this case, PCR, with a sensitivity
of detecting 1 infected cell in 100,000, would be used to search
for viral genomic DNA. This technique would be used to minimize
the chance of missing even one viral particle.

Dr. Anderson reviewed data from experiments involving the
intentional exposure of a monkey to replication competent virus.
In this case, there was no detectable pathology in a monkey in whom
viremia had been established. Dr. Mclvor noted that it may be
difficult to determine many of the health effects without autopsy
results. However, the monkey is being followed to this date.

Dr. Neiman asked about assays applied after 4-6 weeks of
maintaining TIL in culture, but just prior to reinfusion in the
patient. For example, the 3T3 assay requires 3 weeks of culture
and, therefore, cannot be used on cells at the same time as
delivery to the patient. Dr. Anderson stated that the S+/L-, PCR,
IL-2 withdrawal, and reverse transcriptase (for other viral
contamination) assays are used. The 3T3 assay could be used on an
aliquot for follow-up purposes.

Dr. Mahoney asked if it is possible to use short-lived nonhuman
primates to look at the effects of chronic retroviral infection?
Dr. Parkman responded that the virus appears to be cleared rapidly
in monkeys and in vitro . This can be correlated with patients to
show that the virus is inactivated.

Dr. Anderson explained that an experiment had been done in a monkey
to demonstrate the absence of risk to lab workers who might be
accidentally exposed through a finger stick. A monkey was
intentionally exposed by the implantation of infected autologous
fibroblasts. The result was a 2-day episode of viremia with no
fever, and the monkey is now well and cleared of virus. Dr. Neiman
noted that the primate complement system inactivates retroviruses
quite effectively, but that this is not the case in chickens.

Dr. Anderson discussed the decision of how many TIL cells to
transduce, and at what stage in cell growth this process was
optimized. If a small number of TIL are transduced early in the
culture period, there are fewer mutagenic events. However, at this
point, there is still some shifting of phenotypes, thereby creating
a less representative population. This can be avoided by examining
those characteristics that indicate clonal selection has taken
place and only reinfusing those TIL which are representative of the
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larger, unmarked population. At FDA's request. Dr. Anderson and
his colleagues are developing criteria for deciding whether or not
to reinfuse a specific patient's TIL.

The G418 selection procedure is used to remove TIL that are not
expressing the NeoR gene. If the TIL are exposed to the N2
vector more than once, the rate of incorporation will increase.
This also means that the multiplicity of infection (MOI) goes up,
concomitantly increasing the risk of insertional mutagenesis.

Dr. Mclvor concluded that the greater concern appears to be a lack
of incorporation of the NeoR gene, as opposed to the number of
insertions, particularly because the risk of the latter appears to
be small. Dr. Parkman agreed that it is preferable to obtain the
most highly representative TIL population and, therefore, to avoid
the risks associated with G418 selection. It has been reported
that G418 selection, although commonly performed, alters phenotypic
characteristics in ways that have not been explained. Dr. Parkman
applauded the investigators' consideration of this issue, to which
Dr. Anderson replied that this type of problem underpinned the
decision to mark only a portion of the TIL.

Dr. Rosenberg

Dr. Rosenberg, National Cancer Institute, explained that the
rationale for the gene transfer procedure was to improve the TIL
therapy in later applications by drawing correlations between
response to treatment, and TIL characteristics and behavior. The
current protocol is state-of-the-art but there is much to be
learned.

There was some general discussion of the pros and cons of looking
at the effects of delivering a broad, heterogeneous population of
marked TIL, vs. a narrow homogeneous sample. Dr. Rosenberg noted
that the ideal experiment would be to administer a single clone to
one group of patients, and another clone to a second group, etc...
and observe the results. However, this would require a large
number of patients and is not justified at this stage of
development. The alternative is to begin with a heterogeneous TIL
population.

Dr. Anderson

Dr. Anderson responded to written comments regarding the safety of
the N2 vector-packaging system. There are other vectors, for
example, LNL6, developed by Dr. Dusty Miller, Fred Hutchinson
Cancer Research Center. There are also other packaging cell lines,
e.g., Cre/Crp, from Dr. Richard Mulligan; Split, from Drs. Arthur
Bank and Steven Goff, Columbia University; and a new Split from
Dr. Martin Eglitis, Genetic Therapy, Inc. The N2 system has been
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criticized by some because it can recombine with helper virus and
become infectious. Dr. Dusty Miller has developed PA317/LNL6 clone
8, which is still N2 but has had a gag start gene changed to a stop
making recombination less likely. This line is being grown in
Dr. Anderson's lab for future applications. The Bank line would
be suitable also but cannot be used in humans , at the
investigators' request. Other systems are also under investigation
but will not be ready for some time. Approval was requested for
N2 because the investigators felt that it was preferable to obtain
broad approval that would permit adoption of better, safer vectors
as they were developed, without having to go through the same
review process for each one.

Dr. Blaese

Dr. Blaese discussed the issue of G418 selection, noting that it
was done originally in order to characterize the effects of
marking, but was not necessary for the protocol. He believes that
multiple transductions will allow satisfactory marking and a small
aliquot of marked TIL can be retained for research and analysis
purposes

.

Dr. Parkman moved that permission be given to initiate the protocol
given the following conditions:

1. 10 patients,
2. The patients have life expectancy of about 90 days,
3. Patients give informed consent, and
4. Investigators provide additional data before expanding

the trial by adding patients or inserting a gene for
therapeutic purposes.

Dr. Childress seconded the motion.

In view of the fact that there are still details of the protocol
to be worked out, Mr. Capron asked who would give final approval.
Dr. Neiman noted that in any clinical protocol, some freedom is
given to make minor modifications without violating any
understanding. Dr. Parkman added that certain parameters for this
protocol are considered essential to this protocol, but may not be
appropriate for another.

Dr. Murray noted that at his institution, the Institutional Review
Board defines key factors in any protocol, and then the
administrator determines the other variables. He emphasized that
a clear statement must accompany this motion that approval does
not constitute precedent for future experiments in gene therapy,
particularly with respect to animal models. This statement was
accepted as an amendment to the motion.
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The Human Gene Therapy Subcommittee voted to approve the motion
with 12 in favor, none opposed and none abstaining. Dr. Kelley
had submitted a vote by proxy that was not included in the final
vote on advice from counsel. However, his support, as well as that
expressed in writing by Drs. Mulligan and Temin, is noted for the
record.

Dr. Walters commended the Subcommittee and the commentors for their
diligent efforts in providing careful review of this proposal.
Looking back on the first heart transplant 21 years ago.
Dr. Walters observed the great strides that have been made since
then.

Dr. McGarrity

Dr. McGarrity reviewed the events leading to this approval. He
noted that this was the first time in his eight year involvement
with the RAC that approval by the parent committee had been voted
over a subcommittee recommendation to postpone action. He realized
that this had raised concerns among the Subcommittee members.

Dr. McGarrity pointed out that in trying to utilize the expertise
of the RAC and the Subcommittee, while providing a service to the
public, the gene transfer proposal had proceeded along 2 review
tracks simultaneously. This led to the dilemma resulting when the
HGTS decided to defer approval and the RAC voted to approve the
same project.

Although there was no formal requirement to obtain Subcommittee
approval prior to RAC review, this chain of events had been very
uncomfortable for all involved. Dr. McGarrity stated.
Dr. Wyngaarden, NIH Director, met with Drs. McGarrity, Walters,
Moskowitz, and Ms. Levinson, to discuss this issue. A decision was
made to refer the Anderson-Blaese-Rosenberg proposal back to the
Subcommittee with a mail ballot being sent to the RAC following
Subcommittee approval. In this way, a formal record of a final RAC
vote could be obtained without undue delay of the research.

However, the broader issue of orderly review procedures remains.
Dr. Wyngaarden has proposed establishing a procedure for obtaining
Subcommittee approval prior to submission to the RAC. Dr. Parkman
stated that there is a role for parallel review as long as
Subcommittee approval is required prior to RAC vote. This can
accelerate the review process.

Dr. Neiman referred to Dr. Mulligan's question on the mandate of
the Subcommittee and the RAC--specifically whether or not the
charge is to consider scientific merit overall, or to restrict
comment to safety issues. Dr. Parkman commented that bad science
is unethical science--so that the science must be assessed.
Dr. Neiman wanted a formal statement of the charge to the
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subcommittee. Dr. Erickson noted that study sections review the
scientific merit as part of determining whether or not the science
is worth supporting, not as part of a risk/benefit analysis.

Dr. Murray suggested that the RAC propose a legal subcommittee to
consider the ramifications of a review procedure that might empower
a subcommittee to prohibit a project. Dr. McGarrity explained that
rejection of a proposal by a subcommittee could be appealed to the
NIH Director if there was a complaint of not having received a full
or fair review.

Dr. McCarthy endorsed the proposed Subcommittee approval
requirement not .ng that an IRB's negative conclusion cannot be
overturned by a higher body. Ms. Areen observed that the HGTS is
not simply a subgroup of the RAC, it is especially constituted of
outside experts to provide a specific service. Dr. Mahoney also
pointed out that the Federal Register announcement policy
provides public access that assures open and fair review, in
contrast with study section procedures.

The Human Gene Therapy Subcommittee broke for lunch at 12:30 p.m.
and resumed at 1:30 p.m.

II. Public Information Brochure

Dr. Walters

Dr. Walters reviewed the history of this document and suggested
that the Subcommittee: (1) adopt a procedure for dealing with
minor changes, and (2) discuss the major conceptual issues.

Mrs . Witherby

Mrs. Witherby, who has been leading the effort to develop and
publish the public information brochure, drew the Subcommittee's
attention to a review of comments on page 177 and to a suggested
insert on page 175. Dr. Parkman suggested that scientific
information be made more general in order for the document to
maintain timeliness. He also cautioned against citing hemophilia
as a specific example because that is not considered one of the
early candidate diseases for gene therapy. The Subcommittee
discussed appropriate examples noting that it is important to
provide examples of diseases that are familiar to nonscientists,
but also important not to raise hopes prematurely. On page 100
(2), line 10, "technology" was inserted following "recombinant
DNA. " Another general modification was to delete references to
genetic diseases because it is clear that gene therapy may be
used in the treatment of a variety of diseases. On page 111
(13), Dr. Miller proposed deleting references to Science for the
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People and GeneWatch because these periodicals express a
particular ideology. Another suggestion was to add News and
Comments sections in other journals such Nature, Science , New
England Journal of Medicine , and New Scientist . Dr. Parkman
moved to approve the document with the listing of periodicals
deleted. Dr. Childress seconded the motion.

The Subcommittee approved the document by a vote of 8 in favor,
one opposed and one abstention. Dr. Parkman agreed to assist
Dr. Walters and Mrs. Witherby in finishing the brochure for
submission to the RAC for consideration at the meeting on January
30.

Mr. Rogers

Mr. Rogers, acting on behalf of the Foundation on Economic
Trends, outlined a proposal to establish a Human Eugenics
Advisory Committee ( HEAC ) , to operate in parallel with the
Recombinant DNA Advisory Committee. The mission of the HEAC
would be to review and make recommendations on all proposals
involving human gene therapy. According to a petition submitted
by Mr. Rogers, these proposals will present:

"highly complex and controversial philosophical, ethical,
civil liberties, and eugenics issues and related social and
economic questions. The medical and ethical perspectives
and expertise represented in the RAC and in the RAC Human
Gene Therapy Subcommittee, while necessary for review of the
medical issues raised by gene therapy proposals, are simply
not adequate to address the broader issues raised by this
emerging technology."

Dr. Parkman reminded participants that many of the issues raised
in Mr. Rogers' petition had been addressed at the December 1987
meeting of the Subcommittee in reviewing Dr. Anderson's
Preclinical Data Document. Commenting on the mission of the
proposed HEAC,
Ms. Areen noted that many of the issues, such as rights of
employee and handicapped persons, prenatal screening, and
discrimination, are well outside the mission of the RAC and its
subcommittees

.

Mr. Rogers responded that once gene therapy is available, these
issues will have relevance and must be discussed now.

Agreeing with Ms. Areen 's assessment, Mr. Capron noted that
members of Congress had heard this proposal 2 years ago and
responded by establishing the congressional Biomedical Ethics
Advisory Board. The Board is directed to report on the precise
issues listed by Mr. Rogers and the Foundation on Economic
Trends. Furthermore, Mr. Capron took exception to Mr. Rogers'
characterization of RAC members as being "interested primarily in
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advancing medical research and commercial applications resulting
from that research." Instead, Mr. Capron said that he views
himself as a roadblock to investigators, exerting caution.
Moreover, he believes that the Subcommittee is fully qualified to
provide expert advice on issues related to human gene therapy.
For example, Mr. Capron stated that patients eligible for
Dr. Anderson' protocol had received even more stringent
protection from the scientists on the Human Gene Therapy
Subcommittee than from the ethicists and lawyers.

Dr. Epstein reiterated the Foundation's concern for protecting
people who may be affected by gene therapy technology, and
extended that concern by noting that all people can be affected
by health care policy. He asked Mr. Rogers why the word
"eugenics" had been used in the HEAC title when that is the most
loaded term associated with human genetics. Mr. Rogers replied
that it seemed to be the most accurate term. Dr. Epstein told
him that the Subcommittee has gone on record as supporting
somatic cell gene therapy, not germ line alterations as implied
by "eugenics."

Dr. McGarrity stated that because the target of this proposal is
broader than NIH-supported research, perhaps this is not the
proper forum for its consideration. Dr. Parkman emphasized that
the use of gene therapy to treat a child with adenosine deaminase
deficiency is quite a different issue from treatment to correct
schizophrenia.

Reflecting on the rather hostile reception to the Foundation's
petition. Dr. Mahoney said that this Subcommittee had devoted a
great deal of energy to accomplishing exactly what Mr. Rogers
claims they are not adequately equipped to handle. Documentation
of such inadequacy would be necessary to support the petition, in
Dr. Mahoney's view.

Dr. Anderson called attention to pages 201-204, a bibliography
included as part of the proposed amendment to the Guidelines.
When Mr. Rogers was unable to identify the origin of those
references. Dr. Anderson replied that the bibliography was part
of a preprint of a scientific paper that he had shared with
Mr. Rifkin last month. Mr. Rogers apologized and agreed that
this usage did constitute plagiarism.

In closing. Dr. Walters noted that, in addition to Mr. Capron,
Dr. Childress is also a member of the congressional Bioethics
Advisory Committee, and that a Subcommittee liaison member.
Dr. Robert Cook-Deegan, is its acting staff director.
Dr. Walters informed Subcommittee members that they would receive
2 items in their next mailing: (1) a report from the Reformed
Church in America, "Genetic Engineering: Theological and Ethical
Perspectives," and (2) a "Report on the Round Table Conference on
Human Gene Therapy," from a September meeting of the National
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Health and Medical Research Council of Australia.

Dr. Walters adjourned the meeting of the Human Gene Therapy
Subcommittee at 3:45 p.m.

Respectively submitted.
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53262 Federal Register / Vol. 53. No. 251 / Friday, December 30. 1988 / Notices

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

National Institutes of Health

Recombinant DNA Advisory
Committee; Meeting

Pursuant to Pub. L 92-463. notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health
(NIH), Building 31 C. Conference Room 8.

9000 Rockville Pike. Bethesda. Maryland
20892. on (anuary 30. 1989. from
approximately 9 a m. to adjournment at

approximately 5 p.m. This meeting will

be open to the public to discuss:

Proposed amendment to the

Recombinant DNA Advisory Committee
Charter.

Proposed revision of NIH Guidelines

to refer specifically to research with
plants and animals:

Request for permission to perform
certain experiments:

Public information brochure on human
gene therapy:

Amendment of NIH Guidelines: and
Other matters to be considered by the

committee.

Attendance by the public will be
limited to space available. Members of

the public wishing to speak at the

meeting may be given such opportunity
at the discretion of the Chair.

Ms. Rachel E. Levinson. Office of

Recombinant DNA Activities, National
Institutes of Health. Building 31. Room
B1C34. Bethesda. Maryland 20892.

telephone (301) 496-9838, will provide
materials to be discussed at the meeting,
rosters of committee members, and
substantive program information. A
summary of the meeting will be
available at a later date.

OMB's "Mandatory Information

Requirements for Federal Assistance
Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained
in the Catalog of Federal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only
virtually every NIH program but also

essentially every Federal research

program in which DNA recombinant
molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition. NIH could
not be certain that every Federal
program would be included as ninny
Federal agencies, as well as private

organizations, both national and
international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing. NIH invites readers to

direct questions to the information

address above about whether individual

programs listed in the Catalog of
Federal Domestic Assistance are

affected.

Dated: December 27. 1988.

Betty J. Beveridge.

Committee Management Officer. StH.

|FR Doc. 88-30075 Filed 12-29-88; 845 am|

•1UJMC COOt 4140-01-M

Recombinant DNA Research;
Proposed Actions Under Guidelines

agency: National Institutes of Health.

PHS, DHHS.
action: Notice of piuposed action under
NTH Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets forth

proposed actions to be taken under the

National Institutes of Health (NIH)
Guidelines for Research Involving

Recombinant DNA Molecules.

Interested parties are invited to submit
comments concerning these proposals.

These proposals will be considered by
the Recombinant DNA Advisory
Committee (RAC) at its meeting on
January 30. 1989. After consideration of

these proposals and comments by the

RAC. the Director of the National

Institutes of Health will issue decisions

on these proposals in accordance and
with the Guidelines.

OATES: Comments receded by (anuary

20. 1989. will be reproduced and
distributed to the RAC for consideration

at its (anuary 30. 1989. meeting.

address: Written comments and
recommendations should be submitted

to Rachel E. Levinson. Office of

Recombinant DNA Activities. Building

31. Room B1C34. National Institutes of

Health. Bethesda. Maryland 20892. All

comments received in timely response to

this notice will be considered and will

be available for public inspection in the

above office on weekdays between the

hours of 8:30 a m. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:

Background documentation and
additional information can be obtained

from the Office of Recombinant DNA
Activities. Building 31. Room B1C34.

National Institutes of Health. Bethesda.

Maryland 20892. (301) 496-9838.

sufpuemfntary information: The NTH
will consider the following actions

under the NUI Guidelines for Research
Involving Recombinant DNA Molecules:

I. Proposal To Recommend Amending
the Recombinant DNA Advisory
Committee Charter

The Recombinant DNA Advisory
Committee (RAC) is governed by the

provisions of Pub. L 92—163. the Federal
Advisory Committee Act. as amended (5

U.S.C. Appendix 2). which sets forth

standards for the formation and use of

advisory committees. The RAC operates

under terms described in a charter that

is approved by the Secretary'.

Department of Health and Human
Services. The Director. National

Institutes of Health, has asked the

Recombinant DNA Advisory Committee
(RAC) to discuss and comment on a

proposed amendment to the RAC
charter prior to asking the Secretary to

consider such an amendment.
The pertinent section of the Charter is

as follows:

There shall be four s!aiid;ng

subscommittoes and ad hoc subcommittees
as needed * * * Subcommittees shall be
composed of committee members and. as

required, of ad hoc consultants tvith expertise

in (he particular areas addressed by each
subcommittee. All subcommittees shall report

to the pa>ent committee.

The proposed amendment would be

inserted aflcr the paragraph above, as

follows:

All proposals referred to a subcommittee
for formal review most be approved by a

majority of subcommittee members before

being submitted to the parent committee. If a

proposal is rejected by a subcommittee, the

investigator may appeal this derision by
application to the Director. NTH.

II. Proposed Changes in Appendices P

and Q of the NTH Guidelines

On August 11. 1987. a Proposal to

Modify and Amend the Guidelines for

Research Involving Recombinant DNA
Molecules' to Refer Specifically to

Research with Plants and Animals." was
published in the Federal Register (52 FR
29800). These amendments would
provide containment levels for plants in

Appendix P and for animals in

Appendix Q. On September 21. 1967, the

Recombinant DNA Advisory Committee
approved the amendments with certain

changes. These changes arc summarized
here. Paragraph numbers refer to the

August 11. 1987. Federal Register

announcement (52 FR 29000).

4. The second sentence is revised to

read as follows:

"Biosafety Level 1 for plants (El.l-P)

is designed to provide a moderate level

of containment for specific recombinant

DNA research involving plants aod is
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recommended for experiments for which
there is convincing biological evidence
that precludes the possibility of survival,

transfer, or dissemination of the

recombinant DNA molecules into the

environment, or for which there is no
recognizable and predictable risk to the

environment in the event of accidental

release.”

5. The following words in the second
sentence are deleted:

“sexual and vegetative reproduction

and minimizes.”

37. The second sentence is revised to

read as follows:

"Animals containing sequences from
viral vectors, if the sequences do not

lead to transmissible infection either

directly or indirectly as a result of

complementation or recombination in

animals, may be propagated under
conditions of physical containment
comparable to BLl or BLl-N and
appropriate to the organism under
study."

46. Revise by adding “or BL2-P + BC"
after “BL3-P."

48a. This paragraph is revised to read

as follows:

“III—B—5—d. BL3-P containment is

recommended for experiments involving

sequences encoding potent vertebrate

toxins introduced into plants or

associated organisms. Recombinant
DNAs containing genes for the

biosynthesis of toxic molecules lethal

for vertebrates at an LDso of less than
100 nanograms per kilogram body
weight fall under Section I1I-A-1 and
require RAC review and NIH and IBC
approval before initiation.”

50. The second sentence of this

paragraph is amended to read as

follows:

"Determination of whether or not a

pathogen has a potenial for serious

detrimental impact on managed
(agricultural, forest, grassland) or

natural ecosystems should be made by
the PI and IBC, in consultation with
scientists knowledgeable of plant

diseases, crops and ecosystems in the

geographic area of the research."

70. The third sentence of this

paragraph is amended as follows:

“For certain work with plants,

Appendix P replaces Appendix G; it

defines Biosaftey Level 1-Plants to

Biosafety Level 4-Plants (BLl-P to BL4-
P}."

75. Substitute the word "arthropods”

for "insects.”

87.

This sentence is amended to

correct a typographical error, as follows:

"Personnel are required to read
instructions on BLl-P greenhouse'
practices and procedures and to follow

them.”

88. The second sentence of this

paragraph is deleted.

89. This sentence is revised to read as

follows:

"A record is kept of experiments in

progress in the facility."

91a. Substitute the word "arthropod”

for "insect.”

91b. Substitute the word “arthropods”

for both occurrences of the word
"insects.”

91c. This sentence is deleted.

93a. Delete the word “permanent" in

the first sentence.

93c. Substitute the word "arthropods"

for "insects.”

98. The third sentence of this

paragraph is revised to read as follows:

“It should advise personnel of

potential consequences if practices are

not followed and outline contingency

plans in the event containment loss

results in release of organisms."

100. The second sentence is amended
to read:

"Decontamination of run-off water is

not necessarily required.”

101. Substitute the word "arthropods"

for both occurrences of the word
"insects." Change "microorganisms" to

“macroorganisms” to correct a

typographical error.

103a. This paragraph is deleted.

105. Delete the word "permanent” in

the first sentence.

106a. A new sentence is added at the

end of this paragraph to read as follows:

“Soil beds are also acceptable unless

propagules of experimental organisms
are readily disseminated through soil."

106b. The following words are deleted

from this paragraph:

"No. 30 mesh (or finer).” The word
“insects" is replaced with "arthropods."

108. This sentence is revised to read
as follows:

"An autoclave for treatment of

contaminated greenhouse materials is

available."

114. This first sentence of this

paragraph is revised to read as follows:

"All experimental materials, except

those that are to remain in a viable or

intact state for experimental purposes,

are sterilized in an autoclave or

rendered biologically inactive before

disposal.”.

115. The word "insect" is replaced

with “arthropod."

116. The word “insect” is replaced

with “Artropods.”

122. The word “permanent” is deleted

from the first sentence.

125. The word "permanent” is deleted

from the first sentence.

147. The word "Insects" is replaced

with "Arthropods."

153. The word "insect" is replaced

with "arthropod.”

160. The following sentence is deleted

from this paragraph:

"A backup source of electricity is

provided to run the air handling
equipment if the main power source

should fail."

171. This sentence is revised to read

as follows:

"Ensuring that no organism that can
serve as a host promote the

transmission of the virus or

microorganism is present within a

farthest distance that the airborne virus

or microorganism may be expected to be
effectively disseminated."

173. Replace the word "insect" with

“arthropod.”

176. Replace the word “insects" with

“arthropods."

177. Replace the word "insects” with

“arthropods" in both occurrences.

184. The first sentence of this

paragraph is amended to read as

follows:

‘This appendix of the NIH Guidelines

specifies containment and confinement

practices for research involving whole
animals, both those in which the

animal’s genome has been altered by
rcombinant DNA techniques and
experiments involving recombinant-

DNA-modified nicroorganisms tested on
whole animals."

241. This paragraph is amended to

read as follows:

"Append,x Q-II-C-l-f. Animals
holding areas shall be cleaned at least

once a day and decontaminated

immediately following any spill of

viable materials."

283. This paragraph is amended to

read as follows:

“Appendix Q-II-D-l-f. Animal
holding areas shall be cleaned at least

once a day and decontaminated

immediately following any spill of

viable materials.”

285. Change “18" to "16" in this

paragraph.

301. The fourth sentence of this

paragraph is amended to read as

follows:

"The air pressure within the suit area

is to be less than that of any adjacent

area."

308. This paragraph is amended to

read as follows:

"Appendix Q-II-D-2-u. Respirators

shall be worn in rooms containing

experimental animals.”

328. The third sentence of this

paragraph is amended to read as

follows:

"It is universally accepted if bacterial

spores are used to challenge and verify

that the equipment is capable of killing

spores then assurance is provided that

all other known agents will also be
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inactivated by the parameters
established to operate the equipment,’*

After review for consistency with U.S.

Department of Agriculture practices, the

Agricultural Research Service has
recommended the following additional

changes. Agaim. paragraph numbers
refer to the original Federal Register

announcement
39. Add: "The containment decision

should be consistent with the APHIS
Regulations identifying plant pests. 7

CFTR Parts 330 and 340. “Plant Pests.

Introduction of Cenetically Engineered

Organisms or Products. Final Rule."

70. Change to read Biosafety Level 4

Plants (BLl-P to BL4-P]."

100. Replace sentence reading

"Decontamination of run-off water is not

required." with "Run-off water which
may contain organisms from the work
tray must be appropriately

decontaminated."
106b. Insert after “pollen"

—“normally
10-20 um in size"

133a. Insert sentence. “A HEPA filter

may be used instead of the 80-65%
filters and dampers."

227. Insert after “director"
—“and IBCs

at the sending and receiving institution."

233. Add additional sections:

"Appendix Q-0-3-B-f. Floor drains

must be permanently capped or

screened.”

“Appendix Q—11-3—B—g All perimeter

joints and openings must be sealed to

form an insect-proof structure.

"Appendix Q-U-3-B-h. All access

control doorfs) to interior work zone(s)

must be appropriately screened (52

mesh).”
“Appendix Q-D-3-B-i. If a forced air

ventilation system is provided, vents

must be appropriately screened (52

mesh)."

251. Add after “laundered."

—

"Personnel will shower before exiting

the BL3-N area and donning of personal

street clothing."

255. Insert after "laboratory

director”
—“and IBC chairman."

281. Replace "Molded surgical musics

or respirators
* * *” with "Appropriate

respirator protection
* *

268. Add—"Liquid wastes from
shower rooms and toilets may be
decontaminated with chemical

disinfectants by methods shown to be
effective.”

270. Add—"if arthropods are used in

the experiment or the agent under study

can be transmitted by an arthropod, the

doors will be appropriately screened."
271. Delete the last half of paragraph,

beginning with "The exhaust air

from ‘

275. Add new paragraphs
—

"Appendix
Q-Il-C-3-n. Exhaust air from BL3-N
containment zone must be appropriately

treated by filtering through a single

HEPA filter or incinerated before

release to the atmosphere. Double HEPA
filtration is required if a recombinant
DNA-containing organism is excreted in

animals and is capable of contaminating

the room air at a level to exceed 1x10 *

organisms per cubic foot of exhausted

air. A single HEPA filter must be

installed in the inlet air ventilation

system. Double HEPA filters are

required in the supply air system when a

need is identified to equip the exhaust

system with double HEPA filters.

Heating Ventilation Air Conditioning

(HVAC) supply and exhaust ducts and
filter housing must have minimal air loss

in 20 minutes at 4" of water gauge

pressure, or pass a halogen test with a

leak rate less than 0.00001 cc/sec at 4"

water gauge pressure.

“Appendix Q—ll-C-3—o. The integrity

of the animal room must have an air

leak rate (decay rate) not to exceed 7%
per minute (logarithm of pressure

against time) over a 20-minute period at

2" of water gauge pressure (rate of

decrease is 0.0S" wgp/min.)."

308. Replace "Molded surgical masks
or respirators" with "Appropriate

respirator protection
* *

325. Delete sentence "Heating

Ventilation
* *

III. Proposal To Clone the Gene Coding
for Vancomycin Resistance into

Streptococcus Sanguis

Sandra Handwerger. MJ3.. Beth Israel

Medical Center. New York, has

requested permission to clone the gene

coding for vancomycin resistance from

leuconostoc species into streptococcus

sanguis via a helper plasmid system.

These experiments are covered under

Section III-A-2 of the NIH Guidelines

which reads: "Deliberate transfer of a

drug resistance trait to microorganisms

that are not known to acquire it

naturally, if such acquisition could

compromise the use of the drug to

control disease agents in humans or

veterinary medicine or agriculture."

IV. Proposal To Amend Appendix H of

the NIH Guidelines

The Federal Register of June 24. 1988

(53 FR 23775). contained a proposal by
the Postal Service to ban the shipment

of all etiologic agents, or materials

believed to contain etiologic agents, as

defined by the Department of

Transportation and the Department of

Health and Human Services regulations.

Under Appendix H of the current NIH
Guidelines for Research Involving

Recombinant DNA Molecules of May 7.

1980 (52 FR 16976). this ban could apply

to all shipments of recombinant

molecules contained within an organism

or virus, regardless of whether they are

potentially hazardous to human health.

Such a ban could inhibit the exchange of

scientific information. It could also

affect the terms and conditions under

which commercial shippers would
transport recombinant DNA products.

The RAC recognized the potential

significance of this issue and referred it

to the Definitions Subcommittee of the

RAC. which met on December 5. 1988.

A. Proposed Replacement ofAppendix
H
On December 5. 1988. the Definitions

Subcommittee of the RAC unanimously
recommended the following replacement

of Appendix H of the NIH Guidelines for

Research Involving Recombinant DNA
Molecules.

“Preamble:

“Recombinant DNA molecules

contained in an organism or in a viral

genome shall be shipped under the

appropriate requirements of the U.S.

Public Health Service (42 CFR. Part 72),

U.S. Department of Agriculture (9 CFR.

subchapters D&E; 7 CFR. Part 340) and/

or the U.S. Department of

Transportation (49 CFR. Part 173). For

purposes of these Guidelines the

following recombinant DNA molecules

contained in an organism or in a viral

genome shall be shipped as etiologic

agents: (1) Those listed as class 2. 3. or 4

agents in Appendix B: and/or (2) those

contained in reference G-UI-2 *: and/or

(3) those regulated as animal or plant

pathogens or pests und'r titles 7 and 9

CFR; or (4) host organist*'* containing

recombinant DNA derived from those

organisms or viral genomes.

“Appendix H-I:

“An illustration of one method of

packaging and labeling of recombinant

DNA-containing microorganisms and

viral genomes defined as etiologic

agents in the Premable is shown in

Figures 1. 2. and 3. Additional

information on packaging and shipping

is given in the "Laboratory Safety

Monograph-A Supplement to the NIH
Guidelines for Recombinant DNA
Research." available from the Office of

Recombinant DNA Activities and in the

Biosafety in Microbiological and

Biomedical Laboratories. 1

"Appendix H-II—Footnote and

References of Appendix H 1. Biosafety

in Microbial and Biomedical

Laboratories, 2nd Edition. (May 1988),

U.S. Department of Health and Human
Services. Centers for Disease Control,

Atlanta. Georgia 30333. and National

Institutes of Health. Bethesda. Maryland
20892."
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B. Proposed Replacement of the

Illustration in Appendix H
The heading changes and the

replacement paragraph were written by
NIH staff on December 12, 1988, to

reflect the intent of the Definitions

Subcommittee of the RAC.
The replacement paragraph will read:

"Figures 1, 2, and 3 depict one method
for the packaging and labeling of those

recombinant DNA-containing organisms

and viral genomes defined as etiologic

agents in the Preamble of Appendix H.

The key features are identified in Figure

1. It is the responsibility of the shipper

to comply with the applicable

requirements of 42 CFR Part 72 and 49

CFR Part 173 when shipping biological

materials or etiologic agents. It is

recommended that all organisms
containing recombinant molecules,

which are exempt and/or class 1 agent3.

should be shipped in secure, leak-proof

containers."

See illustration attached.

BILLING CODE 4140-01-M
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V. Review of Public Information

Brochure—“Gene Therapy For Human
Patients"

The Human Gene Therapy
Subcommittee of the Recombinant DNA
Advisory Committee has developed a

document to be used in educating the

nonscientific public about human genp
therapy. The information brochure
includes background material about the

purposes and potential of research in

gene therapy, about its supervision, and
about why and how the public is

involved. The RAC will review the

document.

VI. Proposal To Amend Section IV-C

—

Responsibilities of NIH

The Foundation on Economic Trends
and Jeremy Rifkin have submitted a

petition to the NIH Office of

Recombinant DNA Activities to amend
the NIH Guidelines to establish a

Human Eugenics Advisory Committee.
The proposed amendment is as follows:

Proposed Amendment to the National

Institutes of Health Guidelines for

Research Involving Recombinant DNA
Molecules To Establish a Human
Eugenics Advisory Committee by the

Foundation on Economic Trends

November 4. 1988.

Amend Section IV-C-2 as follows: Ai

the end of Section IV-C-2, add the

following:

IV-C-2-a. Human Eugenics Advisory
Committee. The Human Eugenics

Advisory Committee (HEACJ is

responsible for carrying out specified

functions described below as well as

others assigned under its charter or by
the Secretary, HHS, trie Assistant

Secretary for Health, and the Director.

NIH.

The committee shall consist of

eighteen members, including the chair,

appointed by the Secretary or his or her

designee, as follows:

(1) Three members who are

experienced and knowledgeable in

protecting the health, safety, and
welfare of workers.

(2) Three members who are

experienced and knowledgeable in the

protection of privacy and civil liberties.

(3) Three members who are

experienced and knowledgeable in

protecting the rights of the handicapped,

(4) Three members who are

experienced and knowledgeable in the

abuses and ethical problems in the field

of ante-natal and neo-natal testing.

(5) Three members who are

experienced in the protection of the

Interests of consumers, especially in the

medical and insurance fields.

(6)

Three members who are

experienced and knowledgeable in

molecular biology and one or more of

the following fields: Discrimination in

education, bio-ethics, and public affairs.

Groups which have been the

traditional victims of past

discrimination, including minorities,

women, and the disabled shall be well

represented on the committee.

All meetings of the 11EAC shall be
announced in the Federal Register,

including tentative agenda items, 30

days in advance of the meeting with

final agendas [if modified) available at

least 72 hours before the meeting.

The HEAC shall be responsible for

advising the Director, NIH, on each and
every proposal that involves any human
gene therapy, including both somatic

cell and germ line therapy. The term

"major actions" in Section IV-C-l-b of

these Guidelines includes all such

proposals. The HEAC chairperson shall

be notified of all final decisions by the

Director, NIH, on all such proposals in

the same manner as the RAC and IBC
chairpersons are notified of certain final

decisions under Section IV-C-l-b-(l),

Amend Section IV-C-1 to road as

follows: Amend the second sentence to

read as follows:

The Director has responsibilities

under the Guidelines that involve

ORDA, the RAC and the HEAC.
After the third sentence of section IV-

C—1, add:

Advice from the HEAC is primarily on
the ethical, philosophical, social,

economic, and eugenic implications and
impacts of human genetic therapy'.

Amend Section IV-C-l-b by striking

all of the language after "Guidelines"

and inserting language thereafter so that

the text of the provision reads as

follows:

In carrying out the responsibilities set

forth in this section, the director or a

designee shall weigh each proposed
action through appropriate analysis and
consultation to determine that it

complies with the Guidelines, presents

no significant risk to health or the

environment, and presents no significant

risk of (i) adverse impacts on the civil

liberties or on the social or economic
status of those persons who may be the'

subject of proposed actions involving

gene therapy, (ii) creating undue ethical

or philosophical dilemmas or problems
for such persons, and [iiij encouraging

unsound, undesirable or frivolous

human eugenics practices by either

public or private institutions or

individual practitioners. The term

"significant risk" herein includes

adverse implications for the interest to

be protected.

Amend Section IV-C-l-b-(l) by
adding "and the IfEAC” after "the RAC"
wherever it appea-s in that provision.

Amend Section lV-C-3-b-(l) by
adding “and HEAC” after "RAC" where
it appears in the text. In the note that

follows the text, add "or a HEAC”
before "meeting".

Amend Section IV-C-3-b-(2) by
adding “and HEAC" after "RAC" and
change '‘meeting" to “meetings”.

Amend Sections lV-C-3-b-[3j ami
lV-C-3-d hy adding “the HEAC’ after

"RAC".

The reasons for these proposed
revisions arc set forth in thE Petition to

the Director accompanying these

proposals.
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VII. Proposed Amendment of Section-I-

ll—Definition of Recombinant DNA
Molecules

Section 1-B of the NIH Guidelines

currently reads as follows:

"1-B—Definition of Recombinant DNA
Molecules

"In the context of these Guidelines,

recombinant DNA molecules are defined

as either (i] molecules which are

constructed outside living cells by
joining natural or synthetic DNA
segments to DNA molecules that can

replicate in a living cell, or (ii) DNA
molecules that result from the

replication of those described in (i)

above.
"Synthetic DNA segments likely to

yield a potentially harmful

polynucleotide or polypeptide (e.g.. a

toxin or a pharmacologically active

agent) shall be considered as equivalent

to their natural DNA counterpart. If the

synthetic DNA segment is not expressed

in vivo as a biologically active

polynucleotide or polypeptide product it

is exempt from the Guidelines."

The National Wildlife Federation has

submitted a request that the NIH
Guidelines "be expanded to encompass
research involving organisms

engineered by techniques other than

recombinant DNA.'*
The letter proposing this change is as

follows:

The NWF requests that the National

Institutes of Health (NIH) Recombinant DNA
Advisory Committee (RAC) recommend to

the NTH Director that the Guidelines for

Research Involving Recombinant DNA
Molecules ("Guidelines") be expanded to

encompass research involving organisms

engineered by techniques other than

recombinant DNA.
Expanding the scope of the Guidelines is

necessary because recent advances in

science have added to the list of techniques

capable of producing genetically novel

organisms. A growing number of such

organisms are not subject to the current

Guidelines, which provide oversight only of

those organisms formed by narrowly definpd

recombinant DNA techniques. Like

recombinant DNA these new techniques will

produce organisms that may pose human
health and environmental risks.

We readily acknowledge the difficulty of

defining the scope of NIH guidelines in an era

of rapid technological change. Although there

may be other approaches, to begin the

discussion, we propose that Section l-B of the

NIH Guidelines. Definition of Recombinant

DNA Molecules, be replaced by a new
section bringing within the scope of the

guidelines all organisms into which foreign

DNA has been stably integrated, regardless

of technique. We do not propose particular

language because we believe that tho precise

contours of the Guidelines would benefit

from thorough discussion by the RAC.

Background

The Guidelines were developed in 1978 to

provide standards of safety in research with

recombinant DNA techniques. The purpose of

the Guidelines was to protect researchers

and the public from potential hazards to

human health and the environment posed by

genetically novel organisms. 1

The central concern of the Nil I was the

genetic novelty of the organisms created by
recombinant DNA techniques. As the NIH
stated in its 1977 Environmental Impact
Statement on the Guidelines (2). "Jcjoncem
over the potential for hazard in organisms

containing recombined DNA develops from

the central idea that such recombinants will

be unique types of organisms, not normally

arising in nature, and that their properties

will therefore be unknown and
unpredictable."

As there was only one technique capable

of providing transgenic organisms in 1970. the

Guidelines are written to cover only that

technique. Current Guidelines (3) apply only

to recombinant DNA molecules, which they

define as either (i) molecules which

arc constructed outside living cells by joining

natural or synthetic DNA segments to DNA
molecules that can replicate in a living cell,

or (ii) DNA molecules that result from the

replication of those described in (i) above."

This definition captured most genetically

novel organisms for review because the

recombinant DNA technique depends on

joining the foreign DNA to be transferred to

vector DNA outside of living cells.

The New Transgenic Techniques

Since that time, scientists have developed

other gene transfer techniques (e.g..

electroporation, microprojectilc techniques,

microinjection, chemical poration. cell fusion)

that can produce genetically novel organisms

but will not necessarily involve "a joining of

natural or synthetic segments to DNA
molecules" outside living cells. References 4-

13 provide a sample of techniques currently

capable of producing so-called transgenic

organisms—those with DNA from dissimilar

parent organisms.

The key to these new transgenic techniques

is that they are not dependent upon vectors

to transfer the foreign DNA. Although these

techniques are not yet well understood, it is

known that small pieces of foreign DNA
introduced into a cell without vectors can

become incorporated into ihe chromosomes
and be expressed.

As a result of these advances, transgenic

organisms may be produced by a number of

techniques, including, but not limited to

recombinant DNA. Transgenic techniques

that do not require "recombinant DNA"
procedures produce organisms that can be

1 The 197ft "th-cisloo of the Director. NIH. to

Release Guidelines for Research oo Recombinant

DNA Molecules" (1. p 279(v»| declared that "(l|h«-

object of these guidelines is to ensure that

experimental DNA recopibixalion will have no HI

effects on ibose engaged in the *voA. on the genmil

public, or nn the environment”.
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identical to organisms created with

recombinant DNA techniques.

RAC members acknowledged the

deficiencies in the current Guidelines at June

3, 1968. meeting in a discussion of

amendments to the Guidelines regarding

transgenic animals (14. 15. 16). Certain

experiments with transgenic animals are not

subject to the Guidelines because the DNA
added to the animals is not “recombinant
DNA" as defined by the Guidelines.

According to meeting participants,

there is a serious and significant

loophole that needed to be addressed * * *”

(16. p. 18);

• the technology exists to create non-

recombinant transgenic organisms (“* * *

the technology is moving fast enough that by
the time this [transgenic animal amendment]
went anyplace that there will be such things",

(16, p. 26);

• some transgenic organisms pose hazards
(“* * * if you're injecting DNA into an
animal * *

* you’ve potentially created

something that might be harmful, so you
shouldn't let it wild. You couldn't let it out

into the wild.” (16, p. 39).

Summary

Gene transfer technology has now moved
beyond recombinant DNA techniques. The
NIH should delay no longer in developing

Guidelines that reflect current scientific

knowledge so that the public and the

environment are protected from potential

hazards of the new gene transfer

technologies. There is no scientific rationale

for limiting oversight to one subset of

genetically novel organisms.

We urge the RAC to recommend to the NIH
Director that the Guidelines be updated and
expanded to encompass all organisms

possessing the same degree of genetic novelty

as organisms produced by recombinant DNA
techniques as currently defined.

We look forward to the RAC's
consideration of this request at the January,

1989, meeting. Please call (797-6892) if you
have any questions.

Sincerely.

Jane Rissler,

National Biotechnology Policy Center.
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OMB’s "Mandatory Information

Requirements for Federal Assistance

Program Announcements" (45 FR 39592)

requires a statement concerning the

official government programs contained

in the Catalog of Federal Domestic
Assistance. Normally NIH lists in its

announcements the number and title of

affected individual programs for the

guidance of the public. Because the

guidance in this notice covers not only

virtually every NIH program but also

essentially every Federal research

program in which DNA recombinant

molecule techniques could be used, it

has been determined to be not cost

effective or in the public interest to

attempt to list these programs. Such a

list would likely require several

additional pages. In addition, NIH could

not be certain that every Federal

program would be included as many
Federal agencies, as well as private

organizations, both national and

international, have elected to follow the

NIH Guidelines. In lieu of the individual

program listing, NIH invites readers to

direct questions to the information

address above about whether individual-

programs listed in the Catalog of Federal

Domestic Assistance are affected.

Dated: December 23, 1988.

William F. Raub,

Acting Director. National Institutes ofHealth.

[FR Doc. 88-30076 Filed 12-29-88; 8:45 am]

BILUNG CODE 4140-01-11
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Oklahoma State University

OFFICE OF THE DEAN & DIRECTOR
DIVISION OF AGRICULTURE

STILLWATER, OKLAHOMA 74078-0500

139 AGRICULTURAL HALL
405-624-5398

College of Agriculture Agricultural Experiment Station

Cooperative Extension Service

May 26, 1987

Dr. William Gartland, Director
Office of Recombinant DNA Activities
12AA1 Parklawn Drive, Room 58

Rockville, MD 20852

Dear Dr. Gartland:

In response to the Federal Register notice of March 11, 1987, the
Committee on Biotechnology, Division of Agriculture, National Association
of State Universities and Land-Grant Colleges, offers the following
comments

.

The proposed amendments to the "Guidelines for Research Involving
Recombinant DNA Molecules" by the Foundation on Economic Trends and Jeremy
Rifkin is unnecessary and inappropriate. The language is vague and overly
broad and would not serve to further safety in research involving
recombinant DNA molecules. The proposed amendment would apply to

development of recombinant organisms and also to products under the purview
of the guidelines for projects performed abroad. The NIH Guidelines are
designed to provide safety in research ; other safeguards apply to product
development. The language, "all such work that is reasonably foreseeable,"
is so broad to include techniques or processes beyond the scope of the
Guidelines. The remainder of the proposed amendment concerning the
definition of NIH support is so unclear as to avoid utility.

The Committee on Biotechnology recommends that the Recombinant DNA
Advisory Committee deny approval of the amendment proposed by the
Foundation on Economic Trends and Jeremy Rifkin in the March 11, 1987,

issue of the Federal Register (52 Fed. Reg. 7525).

Division of Agriculture, NASULGC

jh

cc: Committee on Biotechnology
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ENVIRONMENTAL DEFENSE FUND
257 Park Avenue South

New York. NY loom
(212)505-2100

September 4, 1987

1616 P Street. NW
Washington. DC 20036

(202)387-3500

1405 Arapahoe Avenue

Boulder. CO 80302

(303(440-4901

2606 Dwight Wav
Berkeley. CA 94704

(415)548-8906

1 108 East Main Street

Richmond. VA 23219

(804) 780-1297

Director
Office of Recombinant DNA Activities
12441 Parklawn Drive
Suite 58

Rockville, MD 20852

Dear Director,

Please consider the following comments on the

containment guidelines for plants and animals proposed
for NIH's "Guidelines for Research Involving
Recombinant DNA Molecules." (Federal Register, August

11, 1987).

We are impressed by the thoroughness of the

guidelines for research with animals (Appendix Q and
related amendments). We hope the RAC will recommend
that NIH adopt them. On the other hand, we urge the

RAC make a number of changes to the plant guidelines
(Appendix P and related amendments)

,
as detailed below

(the numbers refer to the associated sections of the

Federal Register notice).

4. BL1-P, the lowest level of containment for plants,
is recommended for "experiments in which there is no
recognizable and predictable risk to the environment in

the event of accidental release or for which there is

convincing biological evidence that precludes the

possibility of survival, transfer, or dissemination of

the recombinant DNA molecules into the environment."
BL2-P, the next higher level, is "recommended for
experiments in which there is a recognized possibility
of survival, transmission, or dissemination of the
recombinant DNA-containing organisms but the

consequence of such a release has a predictably minimal
biological impact in the event of inadvertant release."
The "or" in the description of BL1-P should be changed
to "and." Otherwise BL1-P and BL2-P are roughly
equivalent; both are recommended when there is

no/minimal effect predictable from inadvertant release.
Since one can always come up with a scenario in
which an engineered organism can have minimal impact,
we believe distinguishing between "no" effect and a

"minimal" effect will be impossible. Furthermore,
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BL1-P containment is little different from a release (windows and vents need
not have screens, runoff can flow freely into the ground); only organisms
that will not survive or be disseminated should be tested under these
conditions

.

45. BL3-P (or BL2-P + biological containment) should also be recommended for

infectious agents with a potential for serious detrimental impact that are not
defined "exotic" (FR section 50) . It does not matter where an agent is from,

if it causes damage. BL3-P containment should be considered for pathogens
from a different geographic area, even if the area is within the continental
United States (i.e. the pathogen is from the west coast and being studied on
the east coast). In addition, BL3-P containment should be used for non-exotic
agents that are genetically engineered so as to alter host-range or virulence.
In fact, native pathogens altered in this way may have a greater potential for
damage than exotic ones, since hosts for altered native pathogens are more
likely to be nearby.

48a. If microorganisms with potent vertebrate toxins are believed to readily
survive and disperse, BL4-P containment should be recommended.

58. Because, as noted in the above comments on section 4, BLl-P containment is

little different from a release, this level is generally only appropriate for
genetically- altered non-weedy plants that will not flower during an experiment
or otherwise have no capability for sexual transfer. Since greenhouse studies
will typically constitute the initial testing of an engineered organisms,
"containment" that is essentially a release is not appropriate for
microorganisms. In particular, the restriction that microbes have "no
recognized potential... for serious detrimental impact," is not sufficient.
(Is moderate detrimental impact allowable?)

90, 98, 113a, 138. Contingency plans should be reviewed by the IBC prior to

the experiment.

100. Decontamination of run-off should be recommended for work with
microorganisms. Runoff from initial experiments could be monitored, and if
plate counts or equivalent measures show minimal survival, decomtamination
could be ceased.

106b. Pollen barriers should be required for wind pollinated plants that will
flower during the course of a study.

128. 154. Add to end of sentence, "...and that benchtops and work surfaces
should be decontaminated daily." Such cleaning is routine in microbiology
laboratories

.

157. Chemicals may not work against a target spore forming microorganism in
the same way as an indicator microorganism. We recommend that chemical
efficacy tests for spore formers be done with the target microbe.

170. Injections should not constitute containment if the injected
microorganism is transmissable by sucking arthropods. This is especially
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important to prevent BL2-P biosafety level from being lowered to BL1-P, in

which window screens are not required.

171. We question that anyone can know how far "a distance ... an airborne virus

or microorganism may be expected to be disseminated." This containment
criteria should be removed, or "a distance" should be changed to "the farthest
distance .

"

172. This containment criterion should not apply to spore formers, s'5 nee they
may readily survive the until wild hosts are available.

173. The associated insect or animal vectors should be absent the facility
and the surrounding geographic area.

174. This criterion makes little sense. Many organisms require an obligate
host in order to reproduce, but can survive long periods or disperse in the

host's absence. For example, there are reports of rhizobia being found in
fields in which no legumes have been grown for decades (cited in Hiltbold, et
al., 1985), implying that microbes may survive for long periods in the absence
of their host.

As in the animal guidelines, the plant guidelines should provide for training
of personnel (FR section 334), disposal of needles (223), and monitoring of
waste/runoff (268).

In summary, although the proposed animal containmnet guidelines should be
adopted, the proposed plant containment guidelines are inadequate. As
detailed above, we are especially dissatisfied with the guidelines for BL1-P
containment and biological containment for microorganisms. We urge the RAC to

incorporate our suggestions.

Thank you for your attention.

Yours truly,

Staff Scientist

References

:

Hiltbold, A.E., Patterson, R.M.

,

Reed, R.B. 1985. Soil Sci. Soc. Am. J.

49:343-348.
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UNIVERSITY OF CALIFORNIA

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

DAV ID PIERPONT GARDNER
President

OFFICE OF THE PRESIDENT

BERKELEY. CALIFORNIA »1720

WILLIAM R. FRAZER
Senior Vice President

—

Academic Affairs

September 4, 1987

Dr. William Gartland
Director, Office of Recombinant

DNA Activities
12441 Parklawn Drive, Suite 58
Rockville, MD 20852

Dear Dr. Gartland:

I am responding on behalf of the University of California to the
Notice of Proposed Actions Under Guidelines for Research
published in the August 11, 1987, issue of the Federal Register
(Vol. 52, No. 154). The recommended modifications, specifically
those in section III, present guidelines for containment of
genetically engineered animals, plants, and related
microorganisms. The attachment includes comments on specific
sections of the proposed guidelines.

In spite of the limited time allowed for comment, we have
discussed the suggested modifications with University scientists
and administrators including Charles Hess, Dean of Agriculture
and Environmental Sciences, at the Davis campus and Paul Boyer,
Director of the University of California Biotechnology Research
and Education Program.

We recognize that the present public and legislative perceptions
may require more specific regulations and guidelines than have
existed up to now. On this basis the proposed changes and
additions may serve a useful purpose. We feel it is important,
however, to express our strong concern that creation of new rules
may continue to promote the misconception that products and
processes of genetic engineering are inherently dangerous and
warrant special attention.

That there is no scientific justification for such a perception
was stressed in the position paper on release of genetically
engineered organisms recently issued by a National Academy of
Sciences committee. This report stresses the important
conclusion that recombinant DNA techniques are powerful and safe
processes. It reiterates the broadly-held scientific opinion
that assessment of risks and determination of appropriate
safeguards should be based solely on the nature of the organism
and not on the process by which it was produced. Thus
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regulations based on whether or not genetic engineering
techniques have been used are without a scientifically sound
basis

.

We are concerned that the continued development of special
regulations for genetic engineering research will discourage our
faculty from entering into or expanding projects that fall under
the guidelines.

In summary, while we feel that the Guidelines may be useful under
the present circumstances, there should be recognition that
regulations based on whether genetic engineering has been used in
obtaining a product are inherently unsound. We thus are
recommending that a time limit be set for expiration of the
Guidelines within several years unless experience in the interim
proves that their continuation is necessary. In the attachment
we propose specific language on such a time limit for
consideration by the committee. This suggestion is given with
the understanding that present or new regulations on biohazardous
materials, regardless of their production by recombinant DNA
production techniques, will suffice.

Thank you for giving us the opportunity to comment.

Sincerely

William R. Frazer

cc: Vice President Baker
Vice President Farrell
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ATTACHMENT

UNIVERSITY OF CALIFORNIA

COMMENTS ON PROPOSED NIH REGULATIONS

ON RECOMBINANT DNA
1.

Noxious weeds (§58, p. 29803)

The classification of level 1 or 2 "hazard" based on whether
plants might breed with noxious weeds is unrealistic because
weeds that are potential breeding partners may always exist
somewhere on the earth. A restriction to those weeds found
within a limited area would be more realistic.

2.

Biohazard signs (§91c, p. 29804)

A concern is that the general requirement for biohazard signs on
the doors of laboratories, greenhouses, and other containment
facilities will be counterproductive. Such signs will convey to
the public and to university personnel the impression that
genetically engineered plants or microorganisms are inherently
dangerous. They will also devalue the value of the biohazard
sign. This and related requirements should be limited to
conditions of known risks.

3.

Sunset provision (to amend Section I-C)

As noted in the attached letter, a time limit for these
guidelines is appropriate. The following language is suggested
for consideration by the committee:

"The guidelines shall remain in effect only until January 1,
1992; as of that date they are repealed."

R615
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University of Illinois Biotechnology Center
J

at Urbana-Champaien 105 observatory 217 333-1695
901 South Mathews Avenue
Urbana, IL 61801

September 4, 1987

Dr. William J. Gartland,
Executive Secretary
Recombinant DNA Advisory Committee
National Institutes of Health
12441 Parklawn Drive, Suite 58

Rockville, Maryland 20852

Dear Dr. Gartland:

We would like to comment on the proposed additions to the NIH Guidelines
for Research Involving Recombinant DNA Molecules as published in the
Federal Register, August 11, 1987.

Faculty at the University of Illinois will possibly be involved in

experiments with whole plants requiring Biosafety level 3 containment in

the near future. The cost for construction of containment greenhouses
meeting the proposed guidelines, would pose a severe economic burden on
the University. In most cases it would not be possible to modify
existing facilities. One major concern is the provision for collection
and decontamination of large volumes of liquid run-off that would be

generated in a greenhouse.

The University understands the necessity of containment, and will of
course comply with all of the NIH guidelines, but some areas of research
may have to be curtailed without additional support from federal funding
agencies to aid in construction of proper containment facilities.

Biotechnology Center

cc: Vice Chancellor for Research, Judith S. Liebman
Asst. Vice Chancellor for Research, Sarah Wasserman
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John Jennings, M.D.

VICE PRESIDENT
SCIENCE AND TECHNOLOGY

Pharmaceutical
Manufacturers

Association

September 3, 1987

Dr. William T. Gartland
Director, Office of Recombinant
DNA Activities
12441 Parklawn Drive
Suite 58
Rockville, Maryland 20852

Dear Dr. Gartland:

Re: Recombinant DNA Research; Proposed Actions Under
Guidelines (NIH-RAC)

.

Federal Register Notice (Vol. 52, pp. 29800-29814,
Doc. 87-18200, August 11, 1987)

The Pharmaceutical Manufacturers Association ( PMA) is a volun-
tary non-profit trade association representing over 100 companies
engaged in research on, and the development, manufacturing and
marketing of, prescription and ethically promoted drugs, biologicals
and in vivo diagnostic products. Increasingly, these therapeutic and
diagnostic products are created through biotechnological processes.
We are, therefore, vitally interested in how biotechnology is
addressed under national science policy and in regulatory decisions
that affect research and development of biotechnology-derived
products. Accordingly, we welcome this opportunity to comment on
proposed changes in NIH recombinant DNA ( rDNA

)
research guidelines.

We have reviewed the proposed changes which provide very
specific and detailed changes in the NIH Guidelines to cover research
involving plants and animals . Although we believe the proposed
guidelines are reasonable, we are nevertheless concerned by the
shifting roles of Federal agencies vis-a-vis the use of plants and
animals in pharmaceutical research and production. It is our
intention to communicate similar views to the appropriate USDA
officials and to establish an informal dialog with that agency. We
would welcome the participation of representatives of NIH-RAC in
subsequent discussion if that would be of benefit.

1100 Fifteenth Street NW, Washington, DC 20005 • Tel: 202-835-3540 • TWX: 71 08229494-PMAWSH

Sincerely
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Oklahoma State University

OFFICE OF THE DEAN & DIRECTOR
DIVISION OF AGRICULTURE

College of Agriculture Agricultural Experiment Station

Cooperative Extension Service

STILLWATER. OKLAHOMA 74078-0500

139 AGRICULTURAL HALL
405-624-5398

September 2, 1987

Dr. William Gartland, Director
Office of Recombinant DNA Activities
12441 Parklawn Drive, Room 58

Rockville, MD 20852

Dear Dr. Gartland:

In response to the Federal Register notice of August 11, 1987 (52 Fed.

Reg. 29801-29814), "Proposal to Modify and Amend the 'Guidelines for Research
Involving Recombinant DNA Molecules' to Refer Specifically to Research with
Plants and Animals," the Committee on Biotechnology, Division of Agriculture,
National Association of State Universities and Land-Grant Colleges offers the
following comments:

The Committee on Biotechnology was formed in 1982 to study and assess bio-
technological research as it impacts the state university and land-grant
college system. One of our major areas of concentration has been the regula-
tion and oversight of research using recombinant DNA techniques. We have
continuously advocated a system for oversight of all recombinant DNA research
activities that emulates the system that has operated so successfully for more
than a decade under the National Institutes of Health and the Recombinant DNA
Advisory Committee.

The proposed modifications and amendments to the NIH Guidelines in the
August 11, 1987, Federal Register are prudent. We recommend their approval by
the Recombinant DNA Advisory Committee and the Director of the National
Institutes of Health. The modifications and amendments would set forth proper
practices and conditions for plant and animal research with recombinant DNA
techniques. More importantly, the changes would extend the step-wise review of

recombinant DNA projects with detailed review at the local level and review at

the national level for investigations with significant risk or unknowns. This
system has operated safely for contained laboratory research since the
inception of the Guidelines in 1976 and should be continued for application to

plant and animal systems.

Sincerely yours

tr
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253 Wash i n9ton St

r

ee

t

F reder i ck .. Mary Land 2llr'yi

H u.9 u.st 29 . 1 937

D i rector .<

Uffi.ce of Recomb i nant DMA Activities
12441 Park lawn Drive.- Suite 58
Rock v i 1 1 e MB 2d35

2

Dear Sir or Madam :

This is a commerit on the Proposed revision of Sect ion II of the
NIH Guidelines., as they aPPear beginning at 52 FR 29888 (August 11..

1 987 > a

I am Edward UhristoPher Lonnors .< and I am comment in9 as- a Private
c i t i ze n who res i des i n the city o f ' F reder i ck ( Freder i ck Co u.nty .•* .<

Maryland.

I object to the !an9ua9e of Paragraph 5.. which appears, to be a
Preamble invoking "accepted Practices- for conduct i n9 research in most
ord i nary 9reenhouse . . . fac i l i t i es " .. and " acceP ted sc i ent i f i c P r-act i ces
for conduct i n9 research i n 9reenhouses w i th or9a n i sms i nfeet i n9 o

r

infesting Plants ..." as a minimum standard for containment of
organisms containing recombinant DMA molecules or sequences.

Since the days when older research facilities were built., there-
inave been advances i n construct i on techn i 4 ues . and 9reat i rop ro ement
i n local bu i l d i n9 and zon i n9 codes

»

1 he p roP osed conta i nment 9u i de l i ne does not cal

L

out a
requirement for 9reenhou.se glazing material that is stron9 and
durable. Such materials as wire-reinforced 9 lass., double glazing.. or
9 l ass-fiber reinforced Plastic are superior in strength and durability
to single 9 l ass. These would better Protect the Public safety.

The P roP osed conta i nment 9 u. i de l i ne does not c a. 1 1 out a
requirement for an engineered structure capable of withstanding high
wind loads or snow loads. Presumably., any greenhouse that hasn't
fa l Lon down would be a.ccePta.ble to Uf-Bfi -and 0RD fi « I su.99e-st to a.cd

l an9ua9e to req u i re a struotura l i nsP ect i on ( under test 1 oads .• if
i it Lt 2/ *y a

l he P roP osed conta i n mient 9u i de l i ne does not ca 1 1 out t or
P rotect i o n of t Lie bu i l d i n9 a9a i nst m i ss lies .. suc l"i as may be found near
Playgrounds^ I recall that in Summit.. New Jersey.- adjoining the high
schoo l ba 1 1 f i e l d there i s -a l ar9e 9reen L'

iouse . I be l i eve tha t i s
ma i n l y for com mierc i a l 9rowers .. but a l so t here has been some sP onso r-ed
agricultural research there, fit Public expense.- a heavy Plastic mesh
is suspended tromi cables between utility Poles.* to deflect baseball.

s
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Director , ORDfl Ru.9u.5t 1937

and footballs from break i n9 the 9ree nhou.ee . CIBh—bei'jy hoe a large
research center near by . Therefore.* I suggest that- uRDR should -add a

requirement that there shall be a mesh deflector at least 25 feet hi9h
surrounding any 9reenhou.se that is less than 403 feet from home Plate
of a baseball field.* or less than 200 feet from the nearest ed9e of a
football field^ or hoc -feust -frono a <^o\f cov*r;<.

,

The Proposed containment Guideline does not Provide for adequate
Protection of greenhouses from collision by vehicles. In Freder ick .*

Maryland.* at Fort Detrick inside of the security fence.* there are
Public roads. Public carriers such as city busses and ta is frequent
these roadways. Persons employed at the warehouse near the existing
research 9reenhou.se can tell you about Past collisions of vehicles and
buildings at Fort Detrick. I suggest that the guidelines should
Provide for a definite minimum setback of the 9reenhou.se from
roadways.* and also that curbs or barricades should be installed to
P revent veh icles f r om co 1 1 i d i n9 w i t ki the 9r ee nhouse

.

The Proposed Guideline does not require the FI or IRE to
undertak e a car efu 1 1 y contro 1 1 ed env i ronme nta l survey to estab l i sh
baseline levels of disease incidence on actual Populations who could
by at t ectedt lit a worst-case a.CCl dent. I su99est that ORDR more
c 1 ear l

y

address what survey are necess ary

.

fis to surveys of Plant =. near 9reenhouses > i t wou. l d be reasonab l e
to have a wiritten record of a. 1

1

sP ec i

e

s found

•

the radial distance
from the 9reenhou.se and comPa—

•

direct ion <to correlate to w i nd—

•

> j.

signatur P IJif the F'I or his des i g nee on the re

P

ort > and owner sh i p of
this data to Pass immediate ly to the federa l 9overnmeTit so that the
P ub

l

i c m ay readily access a nd COP y it. The Prop osed 9u. i de l i Tie i 3
vague > and it transfers some of the resP ons i b

i

l l ty to cons u. 1 1 ants , who
have no d i rset compliance resPons i b i l i ty to the Pro i ect • as the PI
does.

The Proposed guidelines do not address hazards of ProPane—9as
heaters for greenhouses. RGR standards for 9as appliances were not
developed for a Population consisting of biohazard containment zones.*
but for norma l uses. The consequences ot a greenhouse explosion would
be so contrary to GPDR's ob »ective that all necessary steps to Prevent
it should be included. The Proposed guidelines Provide tor continuous
monitoring of air pressure and flow only.* and only in BL4-P
facilities. I suggest that language be added to require continuous
monitoring for 9as in all greenhouses heated by natural 9as or Propane
where recombinant BNR research occurs. It would be inequitable to
Provide this life safety Protection to employees in only one class of
facilities^ BL4-P. This requirement should apply to all classes- ot

greenhouses

.

R l though in BL4-P it is Proposed to Put backflow Prevention
devices on all liquid services* the guidelines wholly omit to Prohibit
buried drains and liquid waste tanks under building slabs.* and the
guidelines do not call for testing these for leaks and fixing the
leaks. Most state Plumbing codes Prohibit discharges of Putrescible
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Director . OR Dh H ij.9u s t 2 ‘3 > 1 3o i

mater i a 1 or -1*3 wa9 0* b 0‘ ne at h b ij i Id 1 ii9s . The le ak i n9 f a dr a.i .1 I. s

somet i m0 0- i.lall 0d II ...

0 f it tr at i r Ti
li

It Car be a n imPorta nt s ource 0 t

1 oi'iQ-lastir 9 9r Ml 1 ndu a.te r r ij iit .3.m l nat i on ,i whs re or 9 an i 0 sob, 0 Tlts m .3 y b 0
used in che m i c 31 l P r ij i”es s i n9 c f fc i o I o9 .1 ca 1 m at er i a 1

s

m I ii ff y 1 oca 1

area .• 9reer hou CO0 '3 a r 0 t yp I c a. 1 1 y exemP

t

f roff I ocal l TlSP e ct i on of 0 ij, r k

dra i TlS

»

I n cc mme rc i a 1. 9r 00 V‘i p G 1
1 s 0 'S .* fc.0rr a. cot ta dra 1 n tile 3 and P 0r C us

f 1 oors are t y P i ca. 1, so tk 0 P i’* Cilu b i t i on • .3 9a i ns t disc tiar 9 0* C f
P utr0 C. ibis li q ui ds i s nc t f 0 .3 si b 1 e i ri uck b u i 1 d i r 93 , Tk er e t or 0' r RDfi

shou. Id act to i i"iC lu d0 t es ti ii9 of dra i n tor 1
L eaks l i'i i ts 9u i deli il0 s

If t r "i i S is not do ne .i ti- er a. ]. abe rer wh ij di 95 up the f i oor of the
9reenhc use may be e P 03 ed t IJ 3Of eth i n9 i ii t he trenc 1-

r . wh i c fcl had 1

i 0 .H
i .

K ed
from .A drai Ti a

I am a tta chi n9 .3. 1 is t ilf T. c rms t our d 1 ii the Pr ijP c sed te xt.. w k i rh
seems u. ndu 1 y c0 nip !. 0 B Cc ii i IJ. TiC ti _ / il

!J ! 13 a r d". II or") i ii t i’10'3 0 terms .3 'i'

make it unc lea r wTie t
1.

r er b IJ fc.h or e i t-her if ust b 0' P r" 0* jd-
0' lit a -Z ome te r f'i 0

are broa.der te rms and ORDfi s riOU id r 1 ear Ly de fine u hat els e thes 0

brow.d terms do or d r nc t i ii <1 1 ij.ds . There ar Cat le ast ) tu o k 1 iids r t

showPP room JZ’ .* .3.nd t I- hr se ho ij. d be defi ne d * I oes tk e ter m "f luid il

if e an
" 1 i q u i d

II il 9as ii

. O !“ bot h i ii t hes e 9uidel i neS7

To cor r ect the ter mi no 1 0 '•H y . I SU990 st that term -z on ff y list = 1..

ri 3 11

be m0V0*d 1

0

a new sec ti or c a. 1 1. ed "Defi n i 1 1

0

ns
"

. Wh C'n two substa iicc 3

CO 0*x i st , th3 y arP il
l.l.l it h" e a. 10h 0ther

,

Wher |wo or rnore oP ti OilS i ic t,

they sha 1

1

be 0numerate d in ij ij.tl i ne f

o

rmat f' a .= b c ..
0*tc. > The t e t

sh a 1 1 be ed i ted t IJ aP Pi y fc.Prm i no I o9y i n a consistent way . 30 the
work er does not hav 0* tc Wond 0' r* .i now i s i t

"
DMfi" or i s it "

DMfi

mole cu.l
II or i it

ii m i cr OO ‘:Jan i s ms" he - hOU Id L'e co Ticernec about •

It
*

"

’1- 3 ill y to r 0'qu ir 0' a 9re enhous 0' oPer at i ons I'Manual to ex i
= t j

w i thout test i n9 t ha.
4- th 0' emP l o y ees re9u 1 ar 1 y study a lid unc erstand i t

< p ar a.9ra.Ph 138 1 * Th i
•=

i ncon- i -te ficy shOU Id be c 1 ar i f ied by ORDfi

.

The ProPo ed r 0' is ion i ii
.-iU ic a.tes t tie 9r 0'0'nhouse shall be

"seP arated from areas 0P en to unrestr

i

cted tr at'f i c f low " < P ara9rap h
125 ) a What traff ic? Ped 0‘ 3 -t 1*

'

i ans , veh 1 c les .. a i rcraf
‘

t rout 03 0V0 rh 0*ad?
Parked veh icl 3'3* or eh i c le3 P as-s i n9? D0 C 3

H
se P a t

"ated " mean
hor i ZOfitall '-i 0r Vert i ca. 1 1 y ’? ( oOme a.'sa dem i c 9reenho ij.ses ar e on r ij ijf3

of mu 1

1

i -story academ j. c bu i 1 d I i'i9s, > 0r 3 0"Pa.rated temp ora 11 y .. 3uc ii as
by 1 i m i tin9 0Xp er i m 0’nts t0 t he J.ummer when 3 C.hoc 1 i •c 0ut? I SU.99 0’

•“ t

that OR Dfi c 1 ar i fy th i s by r in' q i_i. i r in9 hor i ZO iita I seP a r" at 1 Oil 3

The ProP osed r 0' i s io ii a.
+• Para9ra.P i..

r
1
889 tells n ijth i n9 whatso0 \y r*

how 11 non 1 aboratory .3.Ti imal M
ii*. q IJ. a.cu I ture f ac i I i t i es s tial 1 be il seP a.r J,t0 d

from areas op e ii
L
l_.o ij. Ti r* 0’str i •1t0 d tra.ff i •1 f I ow

" Bur 1 ii9 fir 0' dr i L 1 0- for
examPie , Dr Er .1

C

K .3.nde 1 { a.b T*
I or fiPl j 3. i a 9e net i cs at Co 1 u.l'fibia

IJn i vers ity is
i..

U y a rout 0' that hosp i ta 1 p a.t i e nts to 1 1 ow fro f'i the
ye'neral hosPita I w i n9 B I S,

,

ii.9 'J 0'S t y ou f L-.
L* i i

- .L
.H 1... COns 3. der a 9ener i c Po •[

i y

stat erne nt about P at 4. ent .L
i-a.f r i *1 and ev ac ii at ion rou t 3 from •1 1 i n i ca i.

beds in Prox i m i ty to co 1Vib I Tl 3.nt DMfi 1 ab-•«

fit P ar .J.
'3

1

* 3. P h 9 , the r ps-ct term shoul d be " educed -p ressure
zone1 back f l ow p reveni 01' w i th P q3 i t i ve dr a i n to a s a ii i tary 30*wer o Th is
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Director ORDH Hu.9u.st
"-•* 'h 1387

device sha 11 be tested at least aninua 1 ly. "

The P roP osed revi si oni does no t address ; ( 1 a i r re-uS-S
1 in rooms

of conta i nment = u i tes

;

<’
i an itat ion l n e 1 eva tor cabs and e lev/a tor

shafts; < 3 > should the dou,bl e door of animal roomi OP en into a.
•

•_ i ea i i

or "dirty
" corr i dor i 4 > a de quit vent i 1 at ion of VO l at i le Oif" 9a.i iic

chem i ca

l

VaPors em itted fr- om aut oc: l aves, <5> P recaut ions bet" ore
enter i n9 p otent ially conta mi nated P iPe chases .- ducts , or era.wl —•1“' L.t !z-

< where does a. Plumber 9o to wish his handsV 1
.

I have saved the worst amission for last, fit Paragraph 303 of
the P roP osed rev i s i o pi .• URD fl i n effect w as hes i ts h a.n

<

jJs of th

e

non -emP loyee , non-labor ator y rned i c a 1 i mP act of a wor st-c ase acc i dent

,

Here is a typical scenario which- in effect.- implements ParayraPh 303.
In 1 9o6 , the U.‘o. Hrmy Medical Research and Development Command at

For t De tr i c 1 • Mary 1 and .- anno u. nced that hencefort Pi c i v ilian deP enden t s-

who reside within the security fence may not use the outpatient clinic
t 'or emer9e nc y med i c a 1 care. I n i ust i f i c at i on t or t Pi is Policy c Pi a n9e ,

the Army's spokesman told the local newspaper that the clinical beds
m i 9 Pit be nee ded for l ncre as e'd numbt rs o t P ersonne 1 Pert orm i n9
hazardous biological defense research. After the t act.- in August,
1387, the Army has begun to scope the environmental impact of its
exP anded E i o 1 o9 i c a l Defense Pr o9r am on t Pie l oc a 1 med i c a 1

infrastructure. Medical infrastructure studies are classified or
c 1 ass l f cable i n for m at i on

.

Unless it is revised, Para9raPh 303 ratifies and accelerates
this tr end , re9 ar d l ess of the l i k e l y factua l outcome of Army '‘s

environmental impact study. It is not clear that ORDA has an
authority to enter Army's study as a commentator ( based on Army fact
s Piee t da t ed Au9us t 12, 19

8

7 )

.

Therefor e , I s u.99est t Piat P ara9r a.P h 303
shall be revised by appending this text "Furthermore, adequate
medical facilities to accommodate civilians and non- laboratory
Personnel with Potential or known laboratory-associated illnesses
after a worst -case containment failure are required. Written evidence
of such Plans shall be submitted to ORDA, who may consult with Centers
for Disease Control, as necessary, before accepting the Plan." By
submitting tPiis Proposed cPian9e, I invite a Public discussion of
ORDA s Proper role in the U. 8. Army s Biolo9ical Defense Program
environmental impact study

.

S i ncere l y

,

r o ^ /v

Edward c. Connors-

Enel osure as s tate

d
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H Li st of i erms t roip'i 52 h R 23800 Not i ce of ProP os fz 'J Rev i s ion of NIH
Gu. 1 de 1 i nes

In the list below.. each entry is Precedled by a nu,mber < or numbers ) 1

P 3.r 3:ntheses. That nuwbe r P r >3cedes the p ar•a9raP h < in thie F edera 1

Re9 1 s te r not i ce w 1i

e

re the term is used

.

tii~ 9i nn i n9i at p a9e 29801 CO l U!

1. Thirty -five terms that refer to 1 i q U l dIs .. m ixtures with liqui ds > 1

aerosols are listed below-

< 1 00 A 130.:* Run—Of i water

< 1 i 4 ) Water- that comes i n contact with exP er i ment al. m i. croior9an i s ms oi

w i t-h material exposed to them

(118 A 223 A 271 A 284.' Heroso Is

<118 ) 8P lash in9 of Pott in9 mater

i

a 1 /'so i 1 dur i n9 water i n9

< 1 19 A 145) Launder i no

<123 A 125) Liquid run-of

f

<127 A 153) Liquids and chemicals

<128 ) L i q u i d d I s i nfect traps [contents of]

<143 > Water that comes in contact w i th exP er j. mental mater ial treated
w i th m i croor9a n i sms < e . 9 . run“Off from water in9 P 1 ants

)

< 1 44 ) SPray or liqu. id waste or ri l 1.1.1- ter from conta i ners used to
aPP 1:y the exP er i men1 3. 1 pi i croor9 a.n i sms

<157 ) Liquid efflue •fits from sinks f 1 00rs and autoe lave chambers

<158 > L i q u i d wastes from shower roopis a 'fid to ilets

< 159 ) Liquid wastes . . . decontaminated wi th ch e-Pi i ca 1 d i s i nfectants

(. 1 0M ) Water 9a urnr < contents)

< 1 80 > Effluent

*•

2' ***'

.

A 254 A 302) F luids from laborator y an i mals and diaP hra9m
bott les

< 223 ) Fluids contai. n i n9 or9an i sms that conta i n reCO Pib i nant DNfl

<224 A 302) UryanisP is conta i ti l n9 recomb i nant DNfi mo 1 ecu 1 es

< 233 ) Laboratory w 3. stes

[346] Recombinant DNA Research, Volume 13



<254 & 302 > Fluids cents. i n i n9 organisms that contain recomb i nant I)HA
fi’io l ecu. I es

<263 & 31 7) Liquid effluent from containment equipment.- sinks..

biolo9ical safety cabinets.* animal rooms,. Primary barriers., floor
dra i ns .* and ster i l i zers

<263) Liquid wastes

<263) Treated waste C after heat treatment]

<273) Hi l contaminated liquid and solid wastes

<283) SP ill of viable material

<29‘?) Chemical disinfectant discharge [from chemical disinfect
shower

]

<317) Liquid wastes from shower rooms and toilets

<317) Liquid wastes from the shower room

<317) General effluent waste

<330) Liquid services

<331) Condensate. .. from housin9s Cot HEPh filter on sewer or other
atmosPher i c vent i l at i on l 1 nes

l

<331) Contaminated drain system

<332) Sanitary drain system

<334) Waste material from the containment zone

<333* Aquatic systems. . . tank .. aquarium., etc. .. leak.a9e^ or overflow
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BIO/MEDICAL TECHNOLOGY BREAKFAST CLUB
P.O. BOX 800310

HOUSTON, TX 77280-0310

(713) 973-2870

September 3, 1987

Director

OFFICE OF RECOMBINANT DNA ACTIVITIES
12441 Parklawn Drive
Suite 58

Rockville, MD 20852

Dear Sir,

The Bio/Medical Technology Breakfast Club of Houston represents academic
scientists, biotechnology companies, entrepreneurs, and various support groups in

the Greater Houston Area. The goals of this group include promoting education,

facilitating communication, participating in the formulation and development of

responsible regulatory and ethical policies, and fostering biotechnology. The
Steering Committee, on behalf of the above membership, is submitting this letter

to you in response to your invitation for comments on the proposed, dated January

9, 1987, by Mr. Edward Lee Rogers and Mr. Jeremy Rifkin to amend Section I-C

(General Applicability) of the GUIDELINES FOR RESEARCH INVOLVING
RECOMBINANT DNA MOLECULES. We wish to express our strong disapproval of

the proposed amendment.

The wording of the proposed amendment is vague and ambiguous and will lead

to endless arguments and litigation. Who is going to define what is "work that is

reasonably forseeable when NIH support is received"? What is "reasonable" to us

may not be "reasonable" to Mssrs. Rogers and Rifkin. What is "forseeable"? In our

experience, serendipity is more common in science than clairvoyance. Is it

supposed to be "reasonably forseeable" by the PI, by NIH Staff, by Mssrs. Rodgers
and Rifkin, by a Federal Judge, or by any or all of the above? Is "reasonably

forseeable" to be interpreted prospectively or retrospectively? What are the

definitions for "biological materials" and "indirect in-kind support"?

If NIH support is defined as "any type of in-kind support, including research

conducted directly (or indirectly ) by NIH, supplies ..., and biological research

materials," then, perhaps, journal and symposia publications are in-kind NIH
support, as well as antisera, cells, microorganisms, and plasmids deposited by an
NIH investigator or an NIH grantee with the ATCC. So, for example, if we send

reprints paid for by the NIH or antisera or plasmids or microorganisms to Dr. X, is

it to be understood that Dr. X has received in-kind NIH support?
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The amendment is unnecessary and mischievous. It will serve to obstruct

recombinant DNA research and it will intrude on the jurisdiction of other federal

agencies and foreign governments. It will interfere with projects of companies and
institutions that are not funded by the NIH. It will hamper collaboration between
American and foreign investigators. It ought to be rejected ! The third paragraph
of Section I-C is adequate in its present form. LEAVE IT ALONE!

Sincerely yours,

Saul Kit, Ph. D.

Head, Division of Biochemical Virology

BAYLOR COLLEGE OF MEDICINE
One Baylor Plaza
Houston, TX 77030

crvu-

Jay Herson, Ph. D.

President, APPLIED LOGIC ASSOCIATES
6900 Fannin, Suite 612

Houston, TX 77030

Lisa Judsorr^

Member, Steering Committee

Daniel H. Watanabe, Ph. D.

President,

W RESOURCES
7418 Aqua Lane
Houston, TX 77072

SK:gb

P.S. Would you please keep our group informed of the following: (1) any future

Federal Register publications; (2) any Recombinant DNA Advisory
Subcommittee and full Committee meetings and actions; and (3) actions taken
by the Director of the National Institutes of Health relating to recombinant
DNA research. Kindly address correspondence to Dr. Saul Kit at BAYLOR
COLLEGE OF MEDICINE.
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STANFORD UNIVERSITY MEDICAL CENTER
STANFORD, CALIFORNIA 94305-5307

DEPARTMENT OF BIOCHEMISTRY
Stanford University School of Medicine September 3, 1987

Area Code 41

5

723-6161

Director
Office of Recombinant DNA Activities
12441 Parklawn Drive
Suite 58,
Rockville, MD 20852

Dear Director:

I have strong objections to the recommended changes in the NIH guidelines
proposed in the Federal Registry, vol. 52, number 154, Tuesday, August 11,

1987. On page 29800, under roman numeral I, proposed ammendments to Section
1C, the proposed change recommended by Edward Lee Rogers, of Washington D.C.,
is to substitute language in the guidelines that is clearly written by a

lawyer. I find the whole paragraph incomprehensible. As Chairman of the
Stanford Biosafety Committee I would be totally unable to interpret this
paragraph to fellow scientists. I think it is essential that the guidelines
not be filled with legal language that is not understandable by the scientist
conducting these experiments. One of the strength of the guidelines is they
are written in simple, clear english, that most people without legal training
can understand. Since I don't understand the paragraph I cannot decide if I

object to what it supposedly means.

On page 29801, it states that Biosafety level 1 for plants (BL 1-P) is

recommended for experiments for which there is no recognizable or projectable
risk to the environment in the event of accidental release or for which there
is convincing biological evidence that precludes the possibity of survival,
transfer or dissemination of the recombinant DNA molecules into the
environment. However, on page 29804 number 9 1C, states a sign incorporating
the universal biohazard symbol is posted on the greenhouse access doors, it

seems unwise to use the biohazard symbol when the organisms that are being
used are believed to be totally non-hazardous . Since this will be the most
common type of experiment, investigators will not take the biohazard symbol to

indicate anything significant. I believe the biohazard symbol should only be
used on real biohazards. If it is desired to use the biohazard symbol for

hypothetical hazards then it should be limited to BL3 or higher. I believe
this action is essential so that the universal biohazard symbol will retain
it's meaning.

Sincerely

Ronald W. Davis, Ph.D.
Professor of Biochemistry
Chair, Administrative Panel on Biosafety
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DEPARTMENT OF HEALTH fit HUMAN SERV ICES Public Health Service

Food and Drug Administration

Rockville MD 20857

S8> 16 SB?

William J. Gartland
,
Jr., Fh.D.

Director, Office of Reccdbinant ENA
Activities

NIH
12241 Parklawn Drive, Room 58
Rockville, Maryland 20852

Dear Bill,

My colleagues and I have reviewed the proposed actions for the

September 24th meeting of the RAC, and have a number of
comments on them.

First, with reference to the proposal by Edward L. Rogers of
the Fovndation on Economic Trends, item I? 1293:

1. The proposal would enlarge substantially what is considered
a '‘project" supported by NIH finds to "all work that is

reasonably forseeable when the NIH support is received

L emphasis added J The proposed language is vague and
would likely exert a chilling effect (by increasing the
frequency of situations requiring certificates of
compliance with foreign regulations) on the kinds of
collegial exchanges of materials — probes, cell lines,
restriction enzymes

,
bacterial clones, and so forth — that

occur routinely between researchers in this country and
abroad. These kinds of interactions between foreign
researchers and intra- and extramural NIH researchers are,
of course, commonplace.

2. We are unaware of any need for the proposed change. Ch the
contrary, one of the factors contributing to the monumental
increase in knowledge from recombinant DNA techniques
applied to molecular biology during the past 15 years has
been the ease and frequency of international collaboration
and the exchange of materials noted above.

3. For these reasons, we oppose the proposed change.
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With reference to item //I290, we wish to commend the working
groups that drafted the proposed additions to the NIH
Guidelines. The task was prodigious but the product is

excellent. Adoption of the additions will mark genuine
progress in governmental oversight of reconkinant ENA
experiments applied to plants, animals, and their associated
microorganisms . The proposed approach is typical of that of
NIH and the RAC historically: timely, coherent, progressive,
and scientifically sound.

Our specific comments are as follows:

1. paragraph 50. "Recognition as to" should be replaced with
' ttetermination of11

.

2. paragraph 58. After the phrase, ". . . cannot interbreed
with noxious weeds. . .", we recommend the addition of the
phrase "in the area of the experiment." There are examples
of common plant species found in the U.S. that can
interbreed with rare foreign species but not with any
domestic weed. An example is tobacco, which can interbreed
with a weed found only in Asia Minor; clearly, tobacco
should not be moved to a higher level of containment for
this reason.

3. paragraph 60. Same change as in 2, above.

4. paragraph 81. Substitute "degrees of containment" for
"levels of biosafety." The intention is to keep levels of
biosafety high during any experiment

;
different degrees of

containment may be required
,
however , to achieve this for

different situations

.

5. paragraph 91c. A biohazard sign should not be required for
BL1. By definition, significant hazard of experiments
performed at this level is unlikely. The presence of the
signs conveys an inaccurate message to passersby, and the
impact of the warning sign is "cheapened" with respect to
those situations for which it is appropriate.

6. paragraph 101. Flying insects and nematodes are
incorrectly referred to as microorganisms.

7. paragraph 133a. We suggest that the required efficiency of
the filters be changed to "at least 80%" if the intent is

to establish a minimum efficiency.

8. paragraphs 196 , 206 , 236, and 278. The requirement for
marker sequences assumes that such sequences can
successfully be introduced in all instances. We believe
that the state-of-the-art of producing transgenic animals
does not permit such assurance; we suggest inserting the

qualifier ,lwhere practicable," after "In addition, . .
."
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9. paragraph 271. We suggest the following change: "The
exhaust air from the animal room that does not pass through
biological safety cabinets or other primary containment
equipment can be discharged to the outside without being
filtered or otherwise treated, except that, if the agent

We are looking forward to participating in the discussions of
the proposed actions during the meeting on the 24th.

Sincerely yours,

—
Henry I. Miller, M.D.
Special Assistant to the

Carmiss loner
FE& Liaison Member of the RAC
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September 10, 1987IBA
Industrial
Biotechnology
Association

1625 K Street, N.W.
Suite 1100

Washington, D.C. 20006

(202) 857 0244

FAX: (202) 857 0237

Dr. William J. Gartland, Jr.

Director
Office of Recombinant DNA Activities
12441 Parklawn Drive
Suite 58

Rockville, Maryland 20852

Alan R. Goldhammer, Ph.D.

Director of Dear Bill:
Technical Affairs

Directors

Officers

Chairman
George B. Rathmann
Amgen

Vice Chairman
Hugh A. D'Andrade

Schering-Plough Corp.

Secretary

John R. Norell

Phillips Petroleum Co.

Treasurer

Jerry D. Caulder

Mycogen Corporation

Ronald E. Cape
Cel us Corporation

Will D. Carpenter

Monsanto Company

Ralph E. Christoffersen

The Upjohn Company

Nicholas M. Frey

Pioneer Hi-Bred

International, Inc.

The following comments on the proposed modifications of the NIH
Guidelines (52 FR 29800) are submitted on behalf of the Industrial
Biotechnology Association (IBA). Many IBA companies have active
research programs in the agricultural biotechnology area. These
projects involve modification of both plants and microorganisms using
recombinant DNA techniques. Since such research will necessarily
involve greenhouse testing, IBA has reviewed this present proposal to

modify the NIH Guidelines with considerable interest.

IBA recognizes that a significant amount of work went into the

development of these proposals. Generally the proposals are sound
and consistent with the existing laboratory research guidelines.
However, we would offer the following suggestions that we believe
will improve the overall consistency of the approach. We have
referred to the sections as numbered in the Federal Register
announcement

.

Paragraph 89

We recommend changing the wording to: "A record is kept of

experiments in progress in the facility." Many times an
investigator will be removing soil samples or plant parts from the

greenhouse to a labortory for characterization. To "log" each of

these events will result in a bookkeeping burden that is not
consistent with the risk of experiments that are permitted at this

containment level.

Paragraph 91c

L. Patrick Gage
Hoffmann-La Roche. Inc.

Ralph W. F. Hardy

BioTechnica International. Inc.

David A. Jackson

E.I. du Pont de Nemours & Co.

Gabriel Schmergel

Genetics Institute. Inc.

We recommend deleting this requirement. IBA would point out

that the four levels of greenhouse containment proposed here are to

correspond with the laboratory containment conditions BL1-4 that are

in the present guidelines. The posting of the biohazard warning sign

is a requirement only for experiments carried out under conditions BL

2-4.

Hubert J. P. Schoemaker

Centocor

Robert A. Swanson
Genentech. Inc
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Dr. William J. Gartland, Jr.

September 10, 1987

Paragraph 100

We recommend changing the wording of the second sentence to:

"Decontamination of run-off water is not necessarily required." IBA
believes that the present wording is inconsistent with the

requirement to inactivate experimental organisms. We would point out
that under certain circumstances run-off water may contain
experimental organisms that would require decontamination.

Paragraph 108

We recommend changing the wording to: "An autoclave for

treatment of contaminated greenhouse materials is available." This
wording is consistent with the present NIH Guidelines (see Appendix
G-II-B-4-f). Placing an autoclave in a BL2-P greenhouse is an

unwarranted burden. The investigator should be permitted to

transport materials that require autoclaving from the greenhouse to a

laboratory in appropriate containers. We would point out that

conditions for transport in and out of the greenhouse are specified
in Paragraph 99.

IBA hopes that these comments are useful to NIH-RAC as they
deliberate on these matters.

Sincerely,

Q —

*

AG/th
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THE UPJOHN COMPANY
KALAMAZOO. MICHIGAN 49001. U S A

TELEPHONE (616) 323-4000

May 4, 1988

Dr. William J. Gartland, Jr.

Director
Office of Recombinant DNA Activities
12441 Parklawn Drive
Room 58

Rockville, MD 20852

Dear Dr. Gartland:

I wish to offer comment on the proposal by Eli Lilly and Company to conduct
large-scale experiments and production fermentations with the recombinant
Cephalosnorium acremonium strain LU4-79-6 under less than Biosafety Level
1 - Large Scale (BL1-LS) conditions. After reviewing the information you
provided on the details of the construction and safety of strain LU4-79-
6, I state unequivocal support of the Eli Lilly proposal.

Central to the discussion of safety and applicability of less than BL1-LS
containment is the question of whether or not the non-C. acremonium DNA
in strain LU4-79-6 changes the pathogenic character of the host and thereby
causes strain LU4-79-6 to have a significantly greater risk to safety than
a non-recomb inant C. acremonium strain or a recombinant C. acremonium strain
constructed by self -cloning. Eli Lilly has done the key experiments to

demonstrate safety of LU4-79-6 by showing the lack of transfer of hygromycin
resistance between strain LU4-79-6 and the ancestral C. acremonium strain
ATCC 11550, the lack of expression of the Escherichia coli chloramphenicol
acetyl- transferase in C. acremonium . and the lack of transfer of the E.

coli chloramphenicol acetyl- transferase from C. acremonium to E. coli.
This taken together with the fact that the E. coli genes are well characterized
and constitute a very minor segment of the strain LU4-79-6 genome leads
to the conclusion that LU4-79-6 is as safe as any C. acremonium strain
derived from ATCC 11550. The long history of safety with non- recomb inant
C. acremonium strains and the safety record of recombinant strains at laboratory
and pilot scales further support the position that recombinant strains
such as LU4-79-6 are of no inherent biosafety concern.

The Eli Lilly proposal brings a second very important issue into focus.
That is a clear demonstration of the application of recombinant DNA technology
to a valuable product of a traditional fermentation process. The demonstration
of significant (-20%) productivity improvements in such a mature product
and process are important economic benefits that should be weighed against
any risk or safety issue. It is apparent that the risk to benefits ratio
is extremely small if not zero.
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Dr. William J. Gartland, Jr.

April 18, 1988

All things considered, there is no indication of hazard associated with
the experiments and strain described in the Eli Lilly proposal. There is,

however, an important economic benefit to be gained that is directly attri-
butable to an application of recombinant DNA technology. I support the
Eli Lilly proposal and urge that the NIH RAC approve it.

Sincerely yours,

Jack J. Manis, Ph.D.
Associate Director
Bioprocess R&D

dac
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THE UPJOHN COMPANY
KALAMAZOO, MICHIGAN 49001, U.S.A.

TELEPHONE (616) 323-4000

May 18, 1988

Dr. William J. Gartland, Jr.

Director, Office of Recombinant DNA Activities
12441 Parklawn Drive
Suite 58

Rockville, MD 20852

Dear Dr. Gartland:

I wish to comment on the proposed actions under the NIH Guidelines for
Research Involving Recombinant DNA Molecules as published in the 18 April
1988 Federal Register. In particular I want to voice support of Dr. Joseph
R. Fordham's proposed revisions in Section III-B-5.

Dr. Fordham addresses a key issue in the successful commercial application
of recombinant DNA technology to traditional fermentation processes. Namely,
there are many organisms that have been used safely at large-scale to produce
valuable products such as enzymes and antibiotics, but for which there
existed no ready means for genetic manipulation until the advent of recombinant
DNA technology. Such organisms fall into a gray area of the Guidelines,
because although they are safe, the in vitro manipulations necessary to

develop recombinant derivatives and the absence of demonstrable physiological
genetic exchange preclude their categorization as exempt under sections
III-D-1 through III-D-4 of the Guidelines. As the Guidelines are currently
structured, the only recourse is to have NIH review under Section III-D-5
each proposed experiment on a case-by-case basis. Eli Lilly's Cephalosporium
acremonium proposal is an excellent example of this situation. To use
this format for review and approval of such proposals is unnecessary and
seems a misuse of NIH's time. Correspondingly, as Dr. Fordham points out,

the conclusions of the Organization for Economic Cooperation and Development
and the comments of the Office of Science and Technology Policy regarding
low risk recombinant microorganisms support a subordinate review process
which is consistent with the duties and responsibilities of Institutional
Biosafety Committees.

I support Dr. Fordham's proposal and the position that the Guidelines need
to be modified to include specific wording that clearly places all responsi-
bility for reviewing and setting containment of such large-scale experiments
with the IBC.

Jack J. Manis, Ph.D.
Associate Director
Bioprocess R&D
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May 19, 1988IBA
Industrial
Biotechnology
Association

1625 K Si reel. N.W.

Suite 1100

Washington, D C. 20006

(202) 357 0244

FAX: (202) 857 0237

AUn R. Goldhammer. Ph.D.

Director oI

Technical A/fairs

Director!

Chairman
George B Raihmenn
Amgen

Vice Chairman
Hugh A D'Andrede

Schenng Plough Corp

Secrefory

L Patrick Gage
Hodmann La Roche. Inc

Treoeurer

Jerry D Caulder

Mycogen Corporation

Aibero E. Adam
Amercan Cvanamid Co

WJI D Carpenter

Moruanto Company

Ralph E Chnjtotlerwn

The L piohn Company

Nichoiai M Frey

Pioneer Hi-Bred

buemational. Inc

Ralph W F Hardy

BioTechnca International. Inc

David A Jackson

E.l cu Pont de Nemours & Co

John R NorcD
Phillip! Petroleum Company

Roger Salguat

Caigene. Inc

Huber J P Schoemaker
Certocor

Mark B ikale’sky

Bwgen Inc

Robert A Swanson
Genentech. Inc

Dr. William J. Gartland, Jr.

Executive Secretary
Recombinant DNA Advisory Committee
National Institutes of Health
12441 Parklawn Drive
Suite 58

Rockville, MD 20852

Dear Dr. Gartland:

These comments concerning a proposed amendment to Secti
III-B-5 of the NIH Guidelines for Research Involving Recombi
DNA Molecules are submitted on behalf of the Industrial
Biotechnology Association (IBA). IBA is a trade association
representing eighty companies many of whom are using recombi
DNA technology to produce products in a variety of industria
sectors

.

on

nant

nant
1

This amendment would alter the Guidelines by giving further
advice to the Institutional Biosafety Committees (iBCs) regarding
the containment for large scale fermentations of recombinant DNA
organisms. At present the IBCs decide the appropriate containment
for such applications. Guidance for physical containment is

presented in Appendix K of the Guidelines. Unfortunately,
Appendix K sets as a minimum level of containment Biosafety Level
1-Large Scale (BL1-LS). For a great many fermentation applications
this is too restrictive. Construction of a BL1-LS facility for

enzyme and antibiotic production or brewing application would be

highly capital intensive. Such a facility would not provide any
incremental margin of safety over those in present use. Physical
containment levels lower than BL1-LS may be appropriate.

IBA supports the proposed amendment to Section III-B-5. We

believe that this wording will improve the flexibility afforded to

the IBCs in establishing containment for large scale fermentations.
The biotechnology industry's experience has been that IBCs are

conservative in setting physical containment levels. Since the

present Guidelines do not provide advice on containment levels
below BL1-LS, IBCs have been reluctant to set containment below
this level. This proposed wording will offer the needed advice.

Historically, the NIH Guidelines have been modified to take
into account scientific knowledge related to risk assessment. When
recombinant DNA techniques began to play an increasing role in the

industrial production of fermentation products, the NIH-RAC
addressed the associated issues. Questions about containment have
been thoroughly examined. In addition, other groups also focused
on industrial applications. The Organization for Economic
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Cooperation and Development (OECD) has issued an advisory document
on safety considerations [ RECOMBINANT DNA SAFETY CONSIDERATIONS :

Safety Considerations for Industrial
,
Agricul tural and

Environmental Applications of Organisms Derived by Recombinant DNA
Techniques

;
OECD, Paris 1986].

The OECD document utilizes many of the concepts set forth in

the NIH Guidelines but goes further. For fermentations that

involve microorganisms which have an established history of safety
the concept of Good Industrial Large Scale Practice (GILSP) has
been established. GILSP is based on the premise that a recombinant
organism will be no more hazardous than the sum of its parts: the

host and any added genetic material. If this new construct is no
more hazardous than the unmodified host, no new containment
practices need be utilized during fermentation. This manner of

assessment is based on the nature of the product as opposed to any
process by which the product was derived.

IBA believes that it would be appropriate for the Recombinant
DNA Advisory Committee (RAC) to approve this amendment, bringing
the NIH Guidelines into conformity with the OECD Guidelines. We

would further suggest that if the RAC approves this amendment that

both the OECD paper and one by Kuenzi (Kuenzi et al: "Safe

Biotechnology—General Considerations", in: Applied Microbiology
and Biotechnology

,
Springer-Ver lag 1985, 2_1, pp. 1-6) be referenced

by footnote in this section. These actions will establish a

framework for information submittals to IBCs regarding containment
of recombinanat DNA organisms during large scale fermentations. An

investigator who meets the outlined criteria will present the IBC

with enough information to permit a reasoned determination of

containment conditions.

IBA thanks the NIH for the opportunity to comment on this

issue. We hope that these comments are useful to NIH-RAC as they
deliberate on this matter.

Sincerely

,

Enc losure
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L Introduction

This document has been prepared by the European
Federation of Biotechnology (EFB) Working Parry

on Safety in Biotechnology to cocourage the devel-

opment of safe biotechnology by drawing attention to

the current Kate of the art and to existing guidelines,

etc. It attempts to summarise the safety problems that

are encountered in biotechnology, to show how they

may be overcome, to highlight fields where further

progress can lead to less costly solutions and to

catalogue the regulations, guidelines and codes of

practice that apply to biotechnology in Europe.

The Working Party intends to maintain a watch-

ing brief on safety developments, periodically to

* A Report prepared by tbe Safety In Biotechoology Working
Parry of the Enropeaa Fedcraiioa of Biotechnology

Offprint rryMerer loc DEOtEMA, r. H. Fran Schubd, Tbco-

dor-Heuw-AOeo 25, D-6000 Frankfort atn Stain 97

collate what is new in this field, and to promote
collaboration between experts at European level in

jointly solving perceived problems.

A recent WHO report (lj concludes that “bio-

technology in general is regarded as a safe industry”

and assumes that many countries will develop

adequate guidelines to ensure that future develop-

ments will be equally safe. Germany has already

taken this course in the form of a report Sichene

Biotechnologic (Safe Biotechnology) [2], prepared by
a Working Party of the Deutsche Gesellschaft fur

Chemisches Apparatewesen (DECHEMA) on Bio-

technology and in 1984 the Netherlands Microbio-

logical Society published Guidelines for Safe Biotech-

nological Work (3]

There are very few regulations that relate solely to

safety in biotechnology, but a large number that

govern either particular sectors of industry (e.g., food

and drink), or more general matters (e.g., protection

of the environment) and these must be respected.by
-biotechnotogiscs. Many of these regulations are

rather broadly drawn because it is undesirable for

them to be changed frequently. Guidelines are

different; they must be changed to govern, new, and

perhaps transient techniques and to encourage- the

rapid adoption of improvements that have been

generally recognised. Regulations concern the whole

of society but safety guidelines and codes of practice

are primarily the concern of workers in industry.

Some of the most relevant literature is mentioned In

the bibliography appended to this report.

2. Definition of biotechnology

For the purpose* of this document the following EFB
definition will be used:

“Biotechnology is the integrated use of biochem-

istry, microbiology, and engineering sciences in order

to achieve the technological findustrial) application
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3.

Tlic fields covered

Only safety aspects specific to biotechnology arc

considered. These include:

— pathogenicity: the potential ability of living organ-

isms and viruses to infect man. animals, and plants

and to cause disease;

— toxicity and alkrgy associated with microbial

production;

— other medically relevant effecss (e.g., increasing

the environmental pool of antibiotic-resistant mi-

croorganisms);

— problems associated with the disposal of spent

microbial cell masses and the purification of effluents

from biotechnological processes;

— safety aspects associated with contamination,

infection or mutation of process strains;

— safety aspects associated with the industrial use of

microorganisms containing in vitro recombinant

DNA.
Excluded are hazards common to other industrial

processes, e.g., handling of raw materials, allergic

reactions and intoxications caused by chemicals,

mechanical and engineering problems, fire and

explosion risks associated with gases such as meth-

ane, solvents such as ethanol, and dry powders.

4.

The objects of safety assessment

As in all other industries, two groups have to be

considered:

— persons who work in biotechnology laboratories

or industrial production units;

— persons, animals, plants, and environments

exposed -to emissions from biotechnology laborato-

ries or industrial production units.

S. Problems specific to biotechnology

5.1 The pathogenicity of some microorganisms

This is defined above as the potential ability of living

organisms and viruses to irrfect man and other higher-

life forms and cause disease. A small proportion of

the very large number of microorganisms known to

science have this ability. Such infections and diseases

are the result of interactions between the parasite and
the host and it is not possible to conclude that a

particular microorganism or virus will always cause

disease because pathogenicity ubvuys depends on the

genetic make-up and physiological state of both host

and parasite as well as other laciors. including the

infecting dose and the portal of entry into the

host.

Very few of the microorganisms and viruses that

arc capable of causing disease arc used in industry

and these arc usually employed in the manufacture of
vaccines or diagnostic reagents. Examples include

Dordetella pertussis. Mycobacterium tuberculosis, and
the virus of foot and mouth disease. The scale of
operation is usually relatively small, with culture

vessels of a few cubic metres capacity. Safety is

ensured by physical containment of the organisms

during cultivation, followed by inactivation before

use.

The majority of microorganisms used by industry

are harmless; indeed, many are used in the prepa-

ration of human and animal food. These include the

ubiquitous yeasts, and, more recently, some bacteria

and fungi, for the manufacture of beer, wine,

enzymes, antibiotics, hormones, etc. on a scale of up
to 1,000 t/week in any one manufacturing plant with

culture vessels having capacities in excess of 1 ,000 m3
.

Information about the safety of many processes is

based on practical experience, often gained over

periods as long as a 100 years.

The problem fadng a manufacturer who wishes to

introduce a new technological process is to detemfine

whether the organism on which it is based is capable

of causing disease, and if it is in deciding an

appropriate method of containment. In addressing

this problem the manufacturer will first have the

organism classified to genus and spedes. This will

permit an initial assessment of its probable behaviour

as a pathogen, based on existing knowledge of the

Organism itself and of related spedes. This assess-

ment may then be supplemented by pathogeniaty

tests.

Clinical and research laboratories in which mi-

croorganisms of all kinds, induding' pathogens, are'

handled routinely have adopted dassifications which

grade them into Risk Classes ,
usually 1—4 in

increasing order of pathogeniaty, and on the basis of

hazard to worker and general public.

A number of organisations, induding the Nether-

lands Microbiological Sodety [3], the German Health

Authorities [4], The World Health Organisation (5],

the United States Department of Health and Human
Services {6], and the United Kingdom Department of

Health and Sodal Security and- Health and Safety

Executive [7] have introduced such dassifications.

Some uncertainties about the risks involved in

handling some organisms are reflected in the lack of
j

unanimity about their allocation of organisms to class

or category.
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The German DECHEMA report. Sichcrc Hid-

technologic (2| mentioned above, also describes four

Risk Classes. In this classification. Risk Class 1 is

further divided: Class la contains organisms that long

industrial experience has shown to be innocuous;

Gass lb includes organisms that can be regarded as

nonpathogcnic only as a result of laboratory expe-

rience. The German report recommends the devel-

opment of "non-pathogenicity” tests which may be

used to justify the transfer of organisms from Gass lb

(o Gass la.

In the guidelines of the Netherlands Microbio-

logical Society [3] three classes of pathogens arc

described and it is considered that all microorganisms

not listed in these may be handled without any special

precautions as experience and history has shown
them to be safe. These include bakers’ yeast and

organisms used in the manufacture of beer, wine,

vinegar, enzymes, antibiotics, etc. and compare with

the DECHEMA Risk Gass la.

As indicated above, these classifications lack

complete unanimity in their descriptions of the

Tabl« 1- Proposed EFB dxuificatioa of frucroorgtnomi according

to pathogentdiy

EFB Class I

This dia contains those microorganisms that have never been

identified as causative agents of dries sc in man and (hit offer no

threat to the environment. They are not listed in higher dsew-s or

In Croup E.

EFB Class 2

This dan contains those microorganisms that may cause disease in

man and which might therefore ofTer a hazard to laboratory

workers. They are unlikely to spread in the environment.

Prophylactics are available and treatment is effective.

EFB doss 3

This dass contains those microorg anisms that ofTer i severe threat

to the health of laboratory workers but a comparatively small risk

• to the population at large. Prophylactics are available and

treatment is effective.

EFB Class 4

This data contains those microorganisms that cause severe illness

In man sod offer a serious hazard to laboratory workers and to

people at targe. In general effective prophylactics ire not available

and no effective treatment is known.

EFB Croup E (erivirorsnauat risk)

This group contains microorganisms that offer • more severe threat

to the viv’ r>rl,T'cn t than to man. They may be responsible for

heavy economic Ictses. Nttional aod International tlsa'snd

regulations concerning these microorginismi are already in

cars i-ooe In contexts other thanb**otechnology (e g., for phyto-

taaiiary purposes).

These EFB descriptions differe slightly from those in existing

European arid American daxsiCicaiioos. The proposed aod existing

dcufoikyu are compared la the Annex.

various risk classes Therefore, in an attempt to

harmonise these differing national descriptions the

European Federation of Biotechnology proposes the

following classification which contains four classes.

1-4, with a fifth. Group E. containing those which

offer a risk only to the environment, especially to

animals and plants.

The microorganisms placed in Group E present

no. or only a very small risk to man. Nevertheless

they may cause severe economic losses. This group is

considered separately only in the Netherlands and not

in Germany or the United Kingdom. It seems

desirable to mention this group separately with a view

to encouraging discussion about the appropriate level

of containment (Classes 1-4) for individual cases.

This classification is shown in Table 1.

For practical purposes it is desirable to correlate

the four classes with four agreed levels of contain-

ment.

During recent years there has been a great deal of

discussion about the genetic manipulation of mi-

croorganisms by means of recombinant DNA. Con-

trols over this work, now mostly less restrictive than

in the past, have been established. It is now widely

understood, however, that the hazards associated

with recombinant DNA microorganisms may be

assessed in the same way as those associated with

other organisms. Once the relevant informality

about the pathogenicity of a candidate industrial

strain has been assembled, it is possible to determine

the appropriate level of containment. The history of

the manufacture of vaccines has shown that even the

most dangerous pathogens may be grown in

safety.

5.2 Problems associated

with biologically active microbial products

AM biotechnology industries encounter biologically

active microbial products in the course of their

day-to-day activities: intentionally, e.g., when they

are producing toxins for vaccine manufacture or

antibiotics for use in medicine and agriculture; and

adventitiously when certain contaminant microorgan-

isms invade their processes. Furthermore, some

products released after cell disruption may cause

allergic reactions in man. Other biologically active

microbial products sire also encountered elscwhe ree-

fer example, farmers cannot prevent common toxi-

genic fungi from invading and rpoiling certain crops

during adverse growing conditions, and those who
prepare food must always guard against bacterial

contamination that may result in food poisoning,

especially in processed meat and fish products.
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In dealing with these biologically active microbial

products the biotechnology industries have an advan-

tage in that their processes arc carried out under

controlled conditions which allow the detection of

such products and permit their containment or

removal to whatever standards are found to be

necessary.

In many countries codes of practice arc agreed

with the authorities to ensure that processes and

products are safe.

The farming and food preparation industries have

been remarkably successful in handling the problems

presented by biologically active microbial products.

Nevertheless, the contamination of some farm prod-

ucts by fungal toxins cannot be entirely prevented and

sporadic food poisoning incidents also remain a

problem associated with the improper handling of

foods.

Finally, it should be mentioned that the contain-

ment standards for biotechnology processes are likely

to be superior to those attainable in fanning, where

the annual release of pollens heralds the onset of

disabling allergies for large numbers of people.

Again, the quality control systems in the biotech-

nology industries are always likely to be superior to

those attainable in catering where the operating

conditions are so diverse.

5.3 Problems associated with handling bulk quantities

of microorganisms

In some processes bulk quantities of microorganisms

remain after the desired product has been separated,

and these require safe disposal. If they are pathogenic

they are killed by physical or chemical means or by a

combination of such methods.

There then remains only a disposal problem, the

nature of which is determined by the composition of

the cell mass.

5.4 The stability and purity of process strains

A biotechnology process will remain stable only so

long as the microorganism(s) on which it is based

remain unchanged. Changes in the properties of the

organisms and in the compositionof tlfefr products do
fake place in response to the growth conditions

employed but all such changes will be monitored by

the manufacturer in the interests of maintaining an

efficient and profitable process. They will be cor-

rected long before Ihey pose a safety problem. For a

longer discussion on “phenotypic” changes, see the

paper by Sargeant and Evans [8].

Of greater significance is (he possibility 'that a

process becomes contaminated with one or more
organisms, most probably from the factory environ-

ment. It is in the interest of manufacturers to protect

industrial processes from such contamination. It has

been suggested that mutation of a process strain

might occur and that the mutant might be pathogenic.

The DECHEMA report |2| deals with this subject at

some length and concludes that this possibility is

extraordinarily remote. Moreover, from a theoretical

point of view, such a mutation of a Class 1 microor-

ganism to pathogenicity is highly unlikely and has

never been observed.

The cultivation of attenuated strains, however,

needs to be monitored closely to detect back-muta-

tion to virulence. This is the usual practice where such

strains are used in the manufacture of vaccines.

6. Conclusions and recommendations

1. Biotechnology, as properly practised, is safe.

2. Processes where pathogenic microorganisms are

used are being contained to such an extent that

experience shows that risks to man, animals, and

plants are minimal.

3. An EFB classification of microorganisms is .pro-

posed in which one class contains organisms that /re

harmless to man and the other classes include

organisms in Increasing order of risk. This is intended

to harmonise the descriptions of risk classes in the

various national classifications. A fifth Group, E, has

been added and this contains organisms that offer a

more severe threat to the environment than to

ipan.

4. Improved techniques should be developed for the

detection of contaminating organisms in processes

(particularly those based on animal cell cultures) and

in products (particularly food and feeding stuffs).

5. Development should be directed towards reducing

the number of processes that employ disease-pro-

ducing microorganisms, c.g, by:

— selecting harmless rather than hazardous micro-

organisms for process use. In such cases experimental

methods should be devised to detect pathogenic

properties and to obtain assurance that new process

strains do not present a hazard;

— transferring genetic information related to process

needs from harmful to harmless organisms or by

introducing synthetic genes into harmless hosts;

— attenuating virulent strains.

6. In cases where the use of hazardous organisms is

unavoidable it is recommended that:

— the related regulations and guidelines are harmon-

ised;

[364] Recombinant DNA Research, Volume 13



— improved containment techniques are developed

for biotechnological apparatus;

— improved methods arc devised for the sterilization

of gases and liquids;

— exchange of experience is promoted.

7. Educational standards should be set for scientists

and technicians and these should include safety

aspects.

8. Special efforts should be made to improve public

understanding of the various fields of biotechnology,

especially with regard to safety.

Bibliography

jf- I. World Health Org misation. Summary Report of (he Working

Croup oo the Health Implication! of Biotechnology. Geneva:

WHO. 19fC

2- Deutsche Gctcllschaft fur Chemisettes Apparatewesen (DE-
CHEMA). Sicherc Biotechnologic in Arbcitsmcihoden fur die

Biotcchnologie. Frankfurt: DECHEMA. 1982

3.

Nederlandle Vereniging voor MicTobiologie. Richtlijnen voor

Veilig Microbiotogisch Werk. Maart. 1984

Annex 1. Companion of EFB Gass I with corresponding national

descriptions

National description EFB description

The NeiNcrlands

Those that are nor titled in

higher dasset. Specie! that are

economically important in the

production of bakers' yeast,

beer, wine, vinegar, dairy

product! etc.

Germany (4)

Microorganisms that offer no

or only a email risk to labora-

tory worker!, people living in
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etc.
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man”
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Annex 2. Comparison of EFB Class 2 with corresponding national

descriptions

National description EFB description

The Netherlands (3)

Microorganisms listed in the

lowest. Class 1 list of patho-

gens. According to experience

seldom cause infection in lab-

oratory workers

(s (he same as Dutch Class I

but Dutch definition does not

include possible influence on

the environment

Germany (4)

Microorganisms that offer

some risk to Laboratory work-

ers but small risk to people

living in the vidnity and to

animals

Similar but mentions (hat ef-

fective prophylaxis and treat-

ment are available

United States (6)

Indigenous agents present in

the community and of moder-

ate potential hazard to per-

sonnel and to the environ-

ment

Differs in that if considers

spread in the environment

unlikely

United Kingdom (7)

Biological agents that may
cause human disease and that

might be a hazard to laboratory

workers but which are unlikely

to spread in the environment or

the community. Laboratory ex-

posure rarely causes infection.

Effective prophylaxes and treat-

ment are available

Almost identical
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Annex 3. Comparison of EFU Class 3 with corresponding national

descriptions

National description EFD description

The Netherlands (3)

Capable of causing severe ill*

ness at large listed as Gass
II

Similar but includes effect on

population. Mentions prophy-

laxis and treatment

United States (3)

Agents of high potential risk to

personnel and the environ-

ment

Similar but mentions that ef-

fective prophylaxis and treat-

ment are available

Germany (4)

Constitute a severe risk to lab-

oratory workers. There is some
risk to vicinity and an unknown

risk to animals

Similar but mentions that ef-

fective prophylaxis and treat-

ment are available

United Kingdom (7)

Biological agents that may
cause severe human disease;

they are a serious hazard to

laboratory workers. May pre-

sent a risk of spread in the

community but effective pro-

phylaxis and/or treatment are

available

Virtually the same as UK
Croup 3. All relevant aspects

are mentioned

Annex 4. Comparison of EFU Cl;

descriptions

i\s 4 with corresponding national

National description EFB description

The Netherlands (3)

Microorganisms that are highly

pathogenic to man and ani-

mals. Are a threat to the envi-

ronment (man and animals).

There is no biological protec-

tion. Netherlands Gass III

Virtually the same Dutch Gass
lit

Germany (4)

Microorganisms that arc a

severe threat to laboratory

workers. There is a severe and

unknown risk to the sur-

rounding population and ani-

mals

Similar but mentions lack of

prophylaxis and treatment

United States (6)

Microorganisms that are ex-

tremely hazardous to labora-

tory personnel. May be exotic.

Isolation of workers and labo-

ratory essential

Similar but mentions lack of

prophylaxis and treatment

United Kingdom (7)

Biological agents that cause

human disease and which are a

serious threat to laboratory

workers. Present a high risk of

spread in the community.

Usually no effective prophylax-

is or treatment are available

Virtually tame as UK Croup 4
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration

Rockville MD 20857

'W 2 3

William J. Gartland, Jr., Ph.D.

Director, Office of Recombinant
DMA Activities

12441 Parklawn Drive
Suite 58
Rockville, MD 20852

Dear Bill:

The Food and Drug Administration wishes to make the following
comments on proposals published in the Federal Register to be
discussed at the approaching meeting of the RAC.

I. Proposed Amendment of Section I-C.

We find the proposed wording to be rather tortured and
ambiguous . The meaning of the term, "

. . . is a direct
extension of the development process," is obscure; usually,
"development" is considered to emanate from research, rather
than the opposite. Moreover, singling out "deliberate release"
and "testing in himans of materials containing recombinant DNA"
seems arbitrary and unnecessary. The FDA is responsible for
oversight of drugs and biologies exported for testing in
humans . We oppose the proposed change

.

III. Proposed Amendment of Section III-B-5.

We strongly support the sense of the proposal; namely, that
generic criteria can and should be specified that permit
large-scale cultivation of recombinant DNA-containing organisms
at physical containment conditions "no greater than those for
the host organism unmodified by recombinant DNA techniques."
In fact, this concept was a cornerstone of the OECD
(Organization for Economic Cooperation and Development)
docunent, "Recombinant ENA Safety Considerations,

1 published in

1986. In the OECD document, this class of organisms was
designated "Good Industrial Large-Scale Practice (GILSP) ." The
criteria for GILSP are listed in that document's Appendix F
(attached)

.

For the sake of consistency and harmony, we would favor
proposed amendment of section III-B-5, but with criteria closer
to those specified in the OECD document.
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We wish to note that the current criteria for this
"GILSP-equivalent" class of microorganisms — cloning into
"exempt" organisms, E. coli, B. subtilis, and Saccharomyces —
have worked effectively for the hundreds of FDA-regulated
production organisms currently in use; however, generic
criteria would be a substantial improvement over the current
approach, and would obviate the necessity of piecemeal
additions, an organism at a time. The establishment of generic
criteria would represent appropriate and desirable evolution;
we endorse such a change.

Sincerely yours

Special Assistant to the
Commissioner

FDA
5600 Fishers Lane
Rockville, MD 20857

Enclosure

[
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John F. Beary, m, N.D.

SENIOR VICE PRESIDENT
SCIENCE AND TECHNOLOGY

Pharmaceutical
Manufacturers

Association

May 23, 1988

Dr. William J. Gartland
Director, Office of Recombinant

DNA Activities
12441 Parklawn Drive
Suite 58
Rockville, MD 20852

Subject: Recombinant DNA Research
Proposed Actions Under Guidelines
(Fed. Req., Vol. 53, pp 12752 - 12754,
April 18, 1988)

Dear Dr. Gartland:

The Pharmaceutical Manufacturers Association ( PMA) is a
voluntary non-profit trade association representing over 100
companies engaged in research on, and the development,
manufacturing and marketing of, prescription and ethically
promoted drugs, biologicals and in vivo diagnostic products.
Increasingly, these therapeutic and diagnostic products are
created through biotechnology processes. We are, therefore,
vitally interested in how biotechnology is addressed under
national science policy and in regulatory decisions that affect
research and development of biotechnology products. Accordingly,
we welcome this opportunity to comment on proposed changes in NIH
recombinant DNA ( rDNA

)
research guidelines.

We express support for both the Eli Lilly petition to
conduct large scale experiments and production involving
Cephalosporium acremonium strain LU4-79-6 with less than BL1-LS
containment conditions and the Novo Laboratory petition for
exemption from BL1-LS containment conditions for non-pathogenic
and non-toxicogenic recombinant strains of host organisms having
an extended history of safe industrial use. Both of these
petitions are clearly in line with recommendations presented in
the June 26, 1986 OSTP "Coordinated Framework for Regulation of
Biotechnology" document and the OECD concept of Good Industrial
Large Scale Practice. Furthermore, these proposals represent a
logical extension of the August 24, 1987, revisions to the NIH
Guidelines regarding large-scale containment for exempt organisms
involving E. coli K-12, Saccharomyces cerevisiae, and Bacillus
subtilis host-vector systems.
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The pharmaceutical industry has a long, distinguished and
safe record of experience with large scale bioprocessing
utilizing a wide range of organisms, most notably Streptomyces

,

Actinomyces, Penicillium, and Cephalosporium. Industrial medical
surveillance programs have monitored potential health risks
associated with research, development and production processes
for over thirty years. These surveillance programs have
demonstrated that, with the exception of isolated cases of
hypersensitivity reactions, there are no health risks associated
with large-scale bioprocesses utilizing these low risk industrial
organisms. This historical perspective clearly establishes the
non-pathogenicity and non-toxicogenicity of these low risk
microorganisms

.

Based on laboratory experiments, there is no evidence that
unique hazards accompany the transfer of genes between organisms
of these and other genera. Extensive laboratory experimentation
with recombinant and non- recombinant organisms has established
that pathogenicity is a multi-faceted trait, and there is no
evidence that indicates that the transfer of a non-
toxicogenic/non-pathogenic gene will render a non-pathogenic
organism pathogenic. Therefore, the probability that a non-
pathogenic organism could be inadvertently converted to a
pathogenic organism by minor genetic modifications with rDNA
techniques is highly unlikely.

Recommendation :

To continue to realize the potential benefits of genetic
engineering with rDNA techniques we must continue to evaluate and
modify, where appropriate, regulatory guidelines governing this
technology. These changes in the guidelines are clearly
appropriate and will enhance the competitive position of the U.S.
biotechnology and pharmaceutical industries. Relaxation of the
guidelines allowing for exemption from BL1-LS containment
conditions for non-pathogenic and non-toxicogenic recombinant
strains of host organisms having an extended history of safe
industrial use represents a significant step leading toward
commercialization of rDNA technologies in the traditional
antibiotic and food bioprocessing industries.

S
J—

John F. Beary III, M.D.
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GENEiViOOR

Genencor. Inc.
1 80 Kimcail Wa\

South San F rarc:sco. CA 94080

41 s 742-7500

Telex 67^ '263 GENEN US

May 23, 1988

Dr. William J. Gartland, Jr.
Executive Secretary
Recombinant DNA Advisory Committee
National Institutes of Health
12441 Parklawn Drive
Suite 58
Rockville, MD 20852

Dear Dr. Gartland:

Genencor, an enzyme manufacturing company, is writing in support of the
proposed amendment to appendix C-IV of the NIH Guidelines for Research
Involving Recombinant DNA Molecules proposed by Dr. Joseph R. Fordham
of Novo Laboratories, Inc.

As stated by Novo, Bacillus licheniformis should be added to Appendix
C-IV. There is no scientific reason why B. licheniformis should not be
treated identically to B. subtilis as a host for the rDNA experiments
described in Appendix C-IV. It is a nonpathogenic organism with a long
history of safe industrial use and is closely related taxonomically to
B. subtilis . all of which is adequately supported in the Novo proposal.
By incorporating Bacillus licheniformis into Appendix C-IV, NIH will be
giving clearer guidance to IBC's on the appropriate containment for
rDNA organisms with B. licheniformis as the host. This guidance should
benefit both the IBC's and NIH-RAC as there will be no opportunity for
IBC's to be confused as to the appropriate containment for such
cultures and, therefore, they will not have to petition NIH-RAC for
guidance, as is currently being done.

Genencor thanks the NIH for the opportunity to comment on this issue.
We hope that these comments are useful to NIH-RAC as they deliberate
this issue.

Sincerely,

Alice J. Caddow
Director of Regulatory
and Environmental Affairs
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GEJSJEiVCOR

Gere^cor Inc '80 K.mca" <Vav 415 ~42-~5C0

South San "'anc sco. Z* 3^C8C Teex S'" 1263 GEMEN CS

May 23, 1988

Dr. William J. Gartland, Jr.
Executive Secretary
Recombinant DNA Advisory Committee
National Institutes of Health
12441 Parklawn Drive
Suite 58
Rockville, MD 20852

Dear Dr. Gartland:

Genencor, an enzyme manufacturing company, is writing in support of
the proposed amendment to section III-B-5 of the NIH Guidelines for
Research Involving Recombinant DNA Molecules suggested by Dr. Joseph
R. Fordham of Novo Laboratories, Inc. in his letter of March 24,
1988 .

Section III-B-5 currently states that "The appropriate containment
will be decided by the IBC" and where appropriate, Appendix K should
be used. The proposed amendment would alter the Guidelines by giving
further guidance to IBC's on appropriate containment for
nonpathogenic, nontoxicogenic, low risk organisms which have a
history of safe industrial use. This advice, that containment for
these organisms need be no greater than that for the non-recombinant
host, is in keeping with the OECD Guidelines and the OSTP policy
statement, as referenced by Novo. It is also consistent with EPA's
regulatory decision document on PMN 87-693 which states, "We expect
that manufacturers of this microorganism for this product will
follow, as a standard practice, at least Good Industrial Large-Scale
Practice" and "The PMN strain is of sufficiently low risk that
large-scale production is appropriate at the lowest levels of
physical containment — Biosafety Level 1-Large Scale (BL1-LS) and
Good Industrial Large Scale Practice (GILSP)."

While we believe that IBC's do currently have the authority to reduce
containment conditions, where appropriate, to a level less than
BL1-LS (See Section III-B-5) , it is important to note that many
industrial IBC's have not taken this latitude. The hesitancy of
IBC's to reduce containment has been indicated by the requests
currently before the RAC
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Gartland
May 23, 1988

from Eli Lilly and Novo and arguments made before the NIH-RAC in
support of the modification of Appendices C-II, C-III and C-IV which
were published in 52 Federal Register 31848-31850, August 24, 1987. It
is understandable that IBC's, in the present regulatory and political
climate, might be hesitant to set containment levels below BL1-LS. The
clarification of the Guidelines made in 1987 was a good first step in
giving IBC's the guidance they need to set appropriate containment.
Accepting the current proposal to modify section III-B-5 would go the
second needed step to give appropriate advice to IBC's and bring the
Guidelines into conformity with the OECD Guidelines and current
regulatory decisions. We urge the NIH-RAC to recommend this change to
the Director of NIH.

Genencor thanks the NIH for the opportunity to comment on this issue.
We hope that these comments are useful to NIH-RAC as they deliberate
this issue.

Sincerely,

Alice J. Caddow
Director of Regulatory
and Environmental Affairs

/AJC
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Lilly Research Laboratories

A Division of Eli Lilly and Company

Lilly Corporate Center

Indianapolis Indiana J6285

(317) 276-2C00

May 23, 1988

Dr. William J. Gartlard, Jr.

Director, Office of Fecambinant DNA
Activities

12441 Parklawn Drive, Suite 58

Rockville, MD 20852

FE: Notice of Proposed Actions Under NIH Guidelines for
Pesearch Involving Feccmbinant DNA Molecules
(53 FR 12752-12754, April 18, 1988)

Dear Dr. Gartland:

Eli Lilly and Ccnpany (Lilly) is a research-based corporation
that develops, manufactures and markets human medicines,
medical instruments, diagnostic products and agricultural
products. Lilly is actively involved in recent)inant DNA
research in several areas of life sciences and submits the
following cannents.

Lilly supports the amendment to Section III-B-5 requested by
Novo Laboratories , Inc. This amendment is compatible with
recommendations presented in the June 26, 1986, OSTP
"Coordinated Framework for Regulation of Biotechnology"
document, the OECD concept of good industrial large-scale
practice (GILSP) , and the August 24, 1987, amendment to the
large-scale guidelines regarding containment for E. coli
K-12, Saccharanyces cerevisiae, and Bacillus subtilis. In

addition, the changes should enhance the competitive position
of the U.S. biotechnology and pharmaceutical industries while
at the same time adequately protecting the environment and
human health.
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Dr. William J. Gartland, Jr.

May 23, 1988

The pharmaceutical industry has experience with large-scale
bioprocessing utilizing a wide range of organisms, most
notably Streptcmyces , Actinomyces , Penicillium , and
Cephalosporium , which has clearly established the non-
pathogenecity and non-toxicogenicity of these industrial
organisms. Extensive laboratory experimentation with reccmbinant
and non-reccmbinant organisms has failed to establish that
any unique hazards result from the transfer of genes between
the organisms and other genera or that the transfer of a gene
will convert a non-pathogenic organism to a pathogenic one.
The available data, therefore, supports acceptance of the
amendment

.

Very truly yours,

Antibiotic Fermentation Technology
and Culture Development

tlf
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COMMENTS OF THE FOUNDATION ON ECONOMIC TRENDS
ON PROPOSED REVISION OF SECTION 1-C, NIH GUIDELINES
FOR RESEARCH INVOLVING RECOMBINANT DNA MOLECULES,

53 FEDERAL REGISTER 12752 (APRIL 18, 1988)

The following are the comments of The Foundation on Economic
Trends on the proposed revision by the Working Group on
International Projects of the last paragraph of Section I-C of
the National Institutes of Health Guidelines for Research
Involving Recombinant DNA Molecules (NIH Guidelines) published in
53 Fed. Reg. 12752.

The Foundation on Economic Trends (Foundation) commends the
National Institutes of Health (NIH) on its efforts to resolve
linguistic ambiguities in Section I-C. As noted by the
Foundation in its letter to the NIH of January 9, 1987, which
instituted the review of Section I-C, allowing NIH funded
deliberate releases of recombinant DNA abroad without compliance
with the NIH Guidelines could lead to severe impacts on the
environment and serious repercussions in the international
diplomatic community. In its letter, the Foundation cited the
international scandal over the Wistar experiment in Azul,
Argentina involving a recombinant vaccinia and rabies vaccine as
the paradigm example of the potentially catastrophic results of
not applying the NIH Guidelines to deliberate releases abroad.
Since that time it has also been reported that the Argentina
experiment, which took place without notification of the
Argentine government, may have led to infection of 17 workers by
one or both of the viruses.

In its January 9 letter, the Foundation suggested a proposed
amendment to Section 1-C in order to prevent further
international environmental hazards and embarrassments due to
unregulated deliberate releases of genetically engineered
organisms. This proposed amendment was published for comment in
the Federal Register of March 11, 1987, and again on August 11,
1987. There was extensive discussion of the amendment during the
September 21, 1988, FAC meeting, including substantial comments
by Fcurdation president, Jeremy Rifkin, and counsel Edward Lee
Rogers

.

The Working Group on International Projects has row
unanimously supported a reworked proposed revision of Section
1-C. The Foundation approves of this revision with two
significant exceptions:

1. The proposed revision makes tie NIL Guidelines applicable
to research involving deliberate release or testing in humans of
recombinant DNA material, if that material is developed with NIH
funds and "the research is a direct extension of the development
process." (emphasis added.) The Foundation opposes the use of
the concept "direct" extension as a qualifying and limiting
factor in applying the NIH Guidelines to international
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research. The "direct" extension requirement is sufficiently
vague as to make the proposed revision ineffectual in assuring
adequately international regulation of recombinant research under
the NIH Guidelines.

For example, if, as was the case with the Wistar experiment,
parties engage in the applicable research are not the parties who
developed the recombinant material with NIH funds, those involved
could claim that the research is not a "direct extension of the
development process." If the deliberate release or human testing
is separated from the development stage by a substantial period
of time, those involved could also claim that the research is not
a direct extension. Additionally, if the manner of deliberate
release or human testing of recombinant material is altered from
plans outlined in the development stage, those involved could
claim that the research was not a direct extension of the
development process. These foreseeable scenarios and many other
potential circumstances demonstrate that the "direct" extension
criteria is insufficient to carry out the purposes intended by
the revised proposal.

The Foundation recommends that the "direct" extension
language of the proposed revision be deleted and the first
sentence of the revised provision read as follows:

The NIH Guidelines are also applicable: (1) To projects
done abroad if they are supported by NIH funds or (2) to
research done abroad if it involves deliberate release into
the environment or testing in humans of materials containing
recombinant DNA developed with NIH funds and the research is
connected to, and/or a reasonably foreseeable extension of ,

the development process.

The suggested language underlined is based on language in
environmental regulation and legislation which provide guidance
for defining and limiting the types of activities and impacts to
be regulated in the proposed revision of I-C.

The concept of "connected" actions has been defined by the
Council on Environmental Quality (CEQ) in the following manner.
Actions are connected if they "cannot or will not proceed unless
other actions are taken previously or simultaneously" and/or "are
interdependent parts of a larger action and depend on the larger
action for their justification." 40 C.F.R. § 1508 .25 (a) (1) (ii)
and (iii) . The term "reasonably foreseeable" has also been
adequately defined in terms of cumulative impacts, including
impacts of future actions. See 40 C.F.R. §§ 1508.7 and 1508.8.
Because these terms have been proven to be relatively precise and
effective tools in environmental regulation, they provide an
adequate standard for the revision of I-C.

2. The Foundation also recommends deletion of the sentence:
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Alternet iveJy , if the lest country does not have rules,
written acceptance by an appropriate government office of
the host country is necessary in lieu of compliance with the
NIH Guidelines.

This sentence was not part of the original I-C provision and
represents a significant weakening of the I-C provision. It is
difficult to see any rationale which would support the NIH in now
including such a backing away from the tenor and purposes of the
remaining portion of I-C. Inasmuch as the purpose of I-C is to
assure the adequate regulation of the most hazardous types of NIH
funded research done abroad, this crippling of the previous
provision is inappropriate. The new sentence is too vague and
overly broad. It would allow for recombinant DNA deliberate
releases by written acceptance of government offices without any
protocols or rules in place. This is an open invitation to the
entry of political and economic pressures in research decisions.
Rules, guidelines and protocols by their nature reflect
scientific consideration and review of research. An "acceptance
by an appropriate government office" offers no such assurances
and has no part in an attempt to apply NIH Guidelines responsibly
to hazardous NIH research done abroad.

Sincerely yours

Suite Two x

1765 P Street, N.W.
Washington, D.C. 20036
(202) 387-1600

Counsel for Foundation
on Economic Trends

Andrew C. Kimbrell
Policy Director
Foundation on Economic Trends
Suite 630
1130 17th Street, N.W.
Washington, D.C. 20036
(202) 466-2823
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SIR WILLIAM DUNN SCHOOL OF PATHOLOGY
UNIVERSITY OF OXFORD

SOUTH PARKS ROAD. OXFORD 0X1 3RE

Telex 83147 viaor G-

TELEGRAMS Attn DUNPATH
Fax 0865 - 270708

TELEPHONE DIRECT LINE

Oxford (0865) 275571

(Secretary) 275573

May 16 1988

Dear Dr Gartland

Large scale production involving
Ceohalospor ium acremonium strain LU-4-796

I am engaged in a collaborative project with Eli Lilly and
Company, Indianapolis, and Professor J E Baldwin of the
Dyson Perrins Laboratory, Oxford, relating to the
biosynthesis of cephalosporins and penicillins.

In this capacity I am writing to you in support of Eli
Lilly's request for approval to carry out large scale
experiments and production involving the above strain of
Cephalospor ium acremonium under less than Biosafety Level
1-Large Scale (BL 1-LS)

.

The experiments envisaged could make a substantial
scientific contribution to the success of our project and
also provide results of considerable industrial value. In
my view, they would be safe, for reasons that have already
been listed by Eli Lilly.

Yours sincerely

Professor Sir Edward Abraham

Dr William J Gartland Jr
Director
Office of Recombinant DNA Affairs
12441 Park Lawn Drive Suite 58-1
Rockville
Maryland 20857
USA
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THE UPJOHN COMPANY
KALAMAZOO. MICHIGAN 49001. USA
TELEPHONE (616) 323 4000

September 21, 1988

Director
Office of Recombinant DNA Activities
12441 Parklawn Drive
Suite 58

Rockville, MD 20852

Dear Sir:

I wish to respond to the proposed actions under the Guidelines for Recombinant
DNA Research as published in the Federal Register .53, 34246-47, 2 September
1988.

In particular I wish to lend my support to Dr. Anne Vidaver's proposed
amendment of Section I-B. Transposition is a natural physiological recom-
bination event. Although the transposition phenomenon may involve a coin-
tegrate intermediate of the recombinant and nonrecombinant replicons, the
resolution of the intermediate is precise and does not normally result in
the exchange of sequences outside the transposon. The use of a recombinant
vector to deliver a transposon to a host should not render as recombinant
subsequent cultures which have lost the recombinant plasmid and which have
the nonrecombinant transposon inserted into the chromosome or a nonrecombinant
resident plasmid.

Within the scope of Dr. Vidaver's proposal, I would like to pose the following
question. Does the proposal extend to genetic events mediated by site
specific or homologous recombination in which a recombinant transposon is

exchanged for a nonrecombinant (wild type) transposon? If not I would
propose that the following paragraph be added to Dr. Vidaver's proposed
amendment

:

Likewise strains resulting from the deletion of a recombinant
transposon or exchange of a recombinant transposon for a wild
type transposon via site specific or homologous recombination
are not considered to be recombinant and are not covered by
these Guidelines.

Thank you for your attention.

Sincerely yours,
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Jack J. Manis, Ph.D.
Associate Director
Bioprocess R&D
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United States
Department of

Agriculture

Animal and
Plant Health
Inspection
Service

Federal Bldg.
Hyattsville, MD
20782

September 30, 1988

Gerard McGarrity, Ph.D.
Chairman, Recombinant DNA Advisory Committee
National Institutes of Health
Rockville, Maryland 20852

Dear Dr. McGarrity:

This letter is in comment to the Federal Register Notice of September 2,

1988 (53 FR 34246-34247), "Recombinant DNA Research; Proposed Actions Under
Guidelines," Subheading III. Proposed Amendment of Section I-B.

The first sentence of the proposed amendment reads as follows: "Unmodified
transposons [wild-type] that become inserted into a genome, even if carried
by a recombinant vector or plasmid are not subject to these guidelines."

We suggest that this sentence be modified by the following addition [new
phrase underlined]: "Unmodified transposons [wild-type] that become inserted
into a genome, even if carried by a recombinant vector or plasmid are not
subject to these guidelines if the recombinant vector or plasmid are no
longer present in the cell ."

We believe this will make specific what is suggested in context and is
implied by the example that is provided.

Sincerely,

John H. Payne, Ph.D.

Staff Microbiologist
Biotechnology and Environmental

Coordination Staff
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DEPARTMENT OF HEALTH Sl HUMAN SERVICES Public Health Service

National Institutes of Health

Memorandum
Oate

From

Subject

To

Director
Division of Safety

Shipment of rCNA Molecules

Director, ORTA, NIAID

As ycu are aware the U.S. Postal Service Is proposing to exclude
etioJnqic scents from the maiA. This action will impact on the
shipment or rixtA molecules in the U.S. Mail.

The exclusion of rCNA molecules will occur because of the definition
*ind criteria contained in Appendix H of the Guidelines. This Appendix
states that all rCNA molecules contained in an organism or virus shall
be shipped as an etiologic agent. This restriction does not take into
account the character of the rCNA molecule or the host organism. This
means, for example that a ncn-toxic molecule contained in an organism
that is not a human pathogen would be excluded from the U.S. Mail.

On the other hand, the U.S. Postal Service (FR 53 (122) , June 24,

1988, p. 23775 defines an etiologic agent as viable microorganisms or
their toxins which causa or may cause human disease.

The broad definition of etiologic agent contained in the CNA
Guidelines offers sane potential problems in interpretation by the U.S.
Postal Service. Therefore, it is recommended that the definition in
the ENA Guidelines be reconsidered.

It is suggested that the requirements for shipment of rCNA molecules be
based primarily on the character of the molecule and secondarily on the
character of the host. This approach would provide for the continued
shipment (by mail) of benign rCNA molecules in ncn-etiologic organisms
**= biological products. The packaging requirements for such shipments
would be as already prescribed in the Guidelines except that an
etiologic agent label would not be required.

I do not knew whether there would be an advantage in coordinating this
issue with the EPA, USDA and FDA. These agencies certainly have
interests in this area and will likely be impacted by the proposed
changes in postal regulations.
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both. before and after the closing date-

for comments., in. the Rules Docket at the-

address given above; far examination by
interested persons.A report

'

summarizing each-FAA-public contact,

concerned with the substance of the

proposed AD, mll.be filed in theRules-

Docket

Background-

•The proposal is prompted by
increasing numbers ofexhaust valve

failures and atTeast 68 incidents of

unscheduled landings. This increase in

service difficulties is partially attributed

to the extensive use ofhigher-leaded

aviation gasoline especially in the lower
compression ratio engines- which
previouslynsed 80/87 octane aviation,

fuel. The proposed Ad' is needed to

prevent loss ofengine power due to

exhaust valve failure which could' result-

in an emergency landing with resultant

aircraft damage and personal injury.

The FAA has determined that the.

original closing date for the comment
period does not alow sufficient time tcr

recerve comments from the public and
that re-opening the comment period
would afford those commentere the
opportunity to participate- in the
development of this proposed AD:

List of Subjects in 14 CFRPart 39

Engines, Air transportation,. Aircraft,

Aviation safety,. Incorporation,by
reference.

This extension is in response to the-

aviaticn industry’s request for adequate
time to comment.

PART 3S—[AMENDED]

1. The authority citation forPart39.
continues to re3d as follows:

Authority 49 U.5.C. 1354(a), T42T. and 1423:

49 U.S.C. 106(g) (Revised Pub. L. 97—443,.

January E, la&jjrand 14 CFR n.85.

Issued in Eurlington, Massachusetts, ou-

June 16, 1988.

Timothy P. Forte,

Acting Director. New EnglandRegion.

[FR Doc. 83-1425QFiled 6-23-83; 3:45 am]

OiLLO.'G CODE 4910-13-SI

POSTAL SERVICE

33 CFR PartHT

NonmaiiabiUty of Etioiogic Agsr.ts

agency: Postal Service^

action: Proposed rule.

summary:.This proposal-would prohibit

the mailing of etioiogic agents, or

materials reasonably believed to-

contain etioiogic agen?3, which are.

required to bear an Etioiogic Agents/

Biolmedical Material label under
Department of Transportation and
Department of Health: and Human
Services rules. Etioiogic- agents, defined

as viable, microorganisms or their toxins,

which cause, or may cause.,human
disease;, and diagnostic specimens and
biological: products,-are presently

allowed to; travel in the mails, if they are.

properly packaged. Because some
customers propose: to maiLincreased
volumes of mail contianmg- etioiogic

agents, the-Pastal Service believes that

such volumes of mail may present a.

hazard to. postal employees and the

public. Accordingly, the Postal Service,

proposes to prohibit the mailing of this

materiaL

DATE;Commentsmust bereGeived on or

before August 8, 1988.

ADDRESS: Written comments- should be
mailed or delivered to the Director.

Office ofClassification and Rates
Administration, Rates- and Classification

Department, Room 8430,. 475 L'Enfant

Plaza West, SW„ Washington, DC
20260-5360. Copiesof all written

comments will be available for

inspection and photocopying between.

9:00 a.m. and 4:00 p.m.. Monday through

Friday, in Room 8430: at. the above
address.

FOR FURTHER INFORMATION CONTAC.T.F.

E. Gardner, [202) 268-5178.

SUPPLEMENTARY INFORMATION: Under 39.

U.S.C. 3GOT and 18 U.S.C. 1716, any.

material' which may kill or injure

another is nonmailable, exceptfor
materials which are not- outwardly or of
their own force dangerous or injurious to

life, health, or property, and which are

prepared and packaged in accordance
with postal rules. The Service presently

allows the mailing of disease germs
(etioiogic agents), diagnostic specimens,

and biological products, so long as these,

items are properly preparedfor mailing

to conform with Department of
Transportation ana Department of

Health and Human Services.regulations.

The Postal Service has learned tha t-

some customers propose increased use
of the mails to transmit etioiogic agents,

which are microorganisms or their

toxins which cause, ormav cause,.

human disease-Mailings of etioiogic

agents. in such numbers- might presents
hazard to postal waorkers and. to the

public. Therefore, the- Postal Service has

concluded that the transmission in the

mails of all such items should be
prohibited. The proposal would prohibit

the mailing of any material which is

required- to.bear an Etioiogic:Agents/-

Biomedical Materiallabel, under49 CFR
173.368 of the Department of

Transportation regulations and 42 CFR
72.3 of the Department of Health and

Human Services regulations. Th&
proposed rule would not affect the-

mailability of biological products and
diagnostic specimens, as defined in

Department of Health and Human
Services regulations at 42 CFR 72.1,

when am Etioiogic Agents/Biomedical
Material label is not required.

Althought exempt from the notice and-

comment requrements of the

Acfmfnistrative Procedure- Act' (5 U.S.C.

553(b), (c)) regarding proposed

rulemaking by 39 U.S.C. 410(a), the

Postal Service invites public comments-
on the following proposed amendments
of Part 124 of the Domestic Mail Manual,
which is incorporated by reference in-

the Code of Federal Regulations. See 39-

CFR 111.1-

List of Subjects in 39 CFR Part 111

Postal Service.

FART tit—[AMENDED]

1. The authority citation for 39 CFR
Part 111 continues to read as follows:

Authority: 5 U.S.C. 552(a): 39 U.S.C. 101.

401, 403. 404. 3001-3011. 3201-3219. 3403-3406.

3621, 5001.

2iAmend 124:381 and. .382a of the

Domestic Mail Manual to read as

follows:

124 NONMAILABLE MATTER-
ARTICLES AND SUBSTANCES;,
SPECIAL MAILING RULES;
**.*-*• *

124.3 Hazardous Matter*****
.38 Disease Germs and Biological

Products

.381 Mailability and Packaging..

Disease germs which are etioiogic

agents, Grmaterials reasonably believed

to contain etioiogic agents, as defined

by Department of Transportation and
-

Department of Health and Human
Services regulations, are nonmailable.

Diagnostic specimens and biological

products are nonmailable unless such

items are properly prepared for mailing,

to conform to Federal requirements

applicable to interstate transportation of

such matter. To be mailable, each such,

diagnosic specimen or biological

product mustbe packaged in a
waterproof inner container which- is not

permeable by the contents. When other

than dry items are mailed, the inner

container(s) must be packaged in-

sufficient absorbent cushioning materfaF

to completely absorb the contents in-

case of leakage of the inner container

The cushioning and inner containerfs) of

liquid or semiliquid must then be
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enclosed in a sealed nonpermeable
outer container, which may also sen e

as the shipping container.

.382 Marking

a. The outer containers must be
marked to identify the contents and bear
the arldra?scs of the sender and
addressee. Any package containing

material which requires an Etioir.gic

Agent/Cionedical Material label under
Department of Transportation and
Department of Health end Human
Sendees regulations, is nonmailable.

.An appropriate amendment to 39 CFR
1114 to refect these changes will le
published if the proposal is adopted.

Fred Ej^li-stcn.

Ass.sior.: Genera! Counsel. legislative

Division.

|FH Doc 88-t4303 Filed 6-23-88. 8:45 cm]

billing coc-s

POSTAL RATE COMMISSION

29 CFR Fart 2001

I Docket No. RM8B-2; Ord-r Ko. 750]

Petition of Postal Service for Express
Mail Rulemaking. 138E; Order
Instituting Rulemaking

Usued Jane ie. 1388.

Before Commissioners: Jcnet D. S'eij.trr.

Chairman: Fatti Birge Tyson. Vice-Chairman;

John VV. Crutcher Henry R. Folsom: VV.H.

“Trey" LeBlanc. UL

ACEwCY; Postal Rate Commission.

action: Petition for rulemaking:

institution of proceeding.

suuKcav: Tne Commission, pursuur.. to

a peti, ion filed by the Postal Service, has
decided to institute a rJeimikmg to

consider amendments to its rules of

practice and procedure concerning
Postal Service requests to change
Express Mail rates. The Postal Service

bus proposed amendments that could

permit very expedited consideration of

requests for Express Mail rate changes
when the Postal Service wishes to

change those rates in a period between
omnibus rate cases for the puipose of

responding to changes in the expedited
delivery market

address; Correspondence should be
sent to the Secretary of the Commission.
1333 H Street NW.. Suite 3C0.

Wdshing'on. DC 2C2f>8 (telephone 202/

739-6540).

FOR FURTHER INFORMATION CONTACT;
Charles I- Clapp. Secretary of the

Commission. 1333 H Street NW,
Washington. DC 2Q2S8 [telephone 202

/

7«MK^0).

On April 29. 1S83. the Portal Service

filed a petition requesting the

Commission to initiate a rulemaking to

amend the Commission’s filing and
procedural requirements as they relate

to Postal Service requests to adjust

Express Mail rates. Under the Postal

Service s request, the proposed rules of

practice and procedure could be used

between omnibus rate esses—and only

for the purpose of attempting to meet
changes in the expedited delivery

mark et initiated by competitor* of

Express Mail. When it filed its petition,

the Postal Service also filed specific

language for the proposed rules. The
Postal Service also presented prepared

testimony which discusses Express Mail

and its role in the expedited delivery

market as well as the perceived need for

the amendments to our rJes of practice

and procedure.

Cn May 6. 1938. the Commission
issued Order No. 784 (53 FR 16GS5-86

(May 12. 1933)) which described the

Pos,a! Service's filing and invited

comments on the desirability of

instituting a rulerr.ak ing in response to

it. Comments were due June 13. 1S83.

A number of thoughtful comments
were submitted, raising questions

concerning whether the proposed rules

drafted by the Postal Service were
incompatible with one or more of Lhe

statutory’ requirements applicable to

postal rate changes. 1 Review of these

comments makes clear that special rules

applicable for expeditions !y considering

proposed rate reductions to meet
compctiton would have to be carefully

drawn: but we can not conclude a! this

point that such an endeavor is

impossible or inherently inconsistent

with the existing statutory framework.
The issue before us is whether to

initiate a rulemaking dccket to consider

both the underlying situation which led

to the Postal Service requrst. ana the

specific proposal presented by the

Service. We have decided to establish

such a docket. The ability of the Service

to respond to direct competition in a

changing market and the proper role of

the Commission in rev iewing rate: for

services sub ject to competition are

import 2nt issues. Our inquiry will

examine whether rides such as these

suggested by the Postal Service are

necessary cr likely to be useful; and if

so. whether the previsions suggested by
the Service or seme as yet unstated

1 Corr.ner.ls uf American N'ev.i. jpc Publishers

A^siKsalion. .it Z—4: Ccm.w—: o, Hcrte-Han'cs

Dirrci Marketing 'Southern Califorrii in Respon»e

to Coc.niMion O.-Jer No. Thi at 1. Comment* of

Fjierul Express Corpora nur. in Response to

ConTMiou Oiecr No 7B4. a' l. 4. 5. 7-S. 11: awl
Co—Tier's of Ur:ted. Tan Se-ic? ;r. P-.^pmrc !o

Covin-'-.ior Omer X’o- "M. p-M.n.

alternatives are beet able tc achieve the

needed balance between expedition,

fairness, and procedural due process.

We are directing the Director-of the

Office of the Consumer Advocate.

Stephen A. Cold, to participate in all

phases of this proceeding in accordance
with his responsibilities under 39 CFR
3002.7 and Tart 3002. Appendix A.

including the presentation of issues and
supporting materials where appropriate.

Order No. 794 scheduled a conference

on the Pcstai Service petition to take

place on June 21. At that conference

interested parties are invited to

comment on procedures for evaluating

the legality of the need for any new
rules applicable to Express Mail rate

reductions. In particular, parties are

requested to be prepared to discuss the

feasibility of addressing these two
topics in separate, but parallel stages.

The Commission Orders

(A) A rulemaking is instituted to

consider the Postal Service's request for

amendments to the Commission’s rules

of practice and procedure regarding

requests for changes in Express Mail

rates between omnibus rete

proceedings.

(B) The Cffre of Consumer Advocate
is designated as participant in this

rulemaking.

(C) The Secretary shall publish this

Notice and Order in the Federal

Register.

By the Commission.

Charles L Clapp.

Secretory.

(FR Doc. 88-14325 Filed 6-23-88: 3:45 am]

BILLING COC* 7715-51-14

FEDERAL MARITIME COMMISSION

46 CFR Part £81

[Dccket No. 58-16J

Sen/ice Contracts; Correction cT

Errors

agency: Federal Maritime Commission.

action: Proposed rule.

sumkary: The Federal Maritime
Commission pioposes to amend its

service contract regulations to permit

the correction cf clerical cr

administrative errors in a sendee

contract’s esser.tijl terms.

dates: Comments due on or before July

25. 1933.

address: Comments (original and 15

copies) to: Joseph C. Polking. Secretary,

federal Maritime Commission. 1100 L
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ONE HUNDREDTH CONGRESS

FRANK McCLOSKEY. INOIANA. CHAIRMAN

M6RVYN M OYMALLY. CALIFORNIA DON YOUNG. ALASKA
GARY L ACKERMAN. NEW YORK JOHN T. MYERS. INOIANA

p^ouse of Bfopresentattoes

COMMITTEE ON POST OFFICE AND CIVIL SERVICE

SUBCOMMITTEE ON POSTAL PERSONNEL AND MODERNIZATION

603 HOUSE OFFICE BUILDING ANNEX 1

3Hasfcington, 3BC 20515

TELEPHONE (202) 226-7520

SUBCOMMITTEE ON POSTAL PERSONNEL AND MODERNIZATION
COMMITTEE ON POST OFFICE AND CIVIL SERVICE

OVERSIGHT HEARING
ON THE

MAILING OF BIOLOGICAL TOXINS

OCTOBER 5, 1988

Witness List

1.

Assistant Postmaster General Frank R. Heselton
Rates anc Classification Department
United States Postal Service

2.

Dr. John W. McVicar
Director, Office of Biosafety
Centers for Disease Control
U. S. Department of Health and Human Services

3.

Dr. Jesse S. Tucker
Association of State and Territorial

Public Health Laboratory Directors

4.

Panel:

Dr. Thomas L. Gavan
Member, Commission on Scientific Resources
College of American Pathologists

Dr. Robert C. Rock
Member, Board of Directors
American Society of Clinical Pathologists

Dr. Pierre-Marc Daggett
Chairman, Committee on Culture Collections
American Society for Microbiology
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STATEMENT OF CHAIRMAN FRANK McCLOSKEY
SUBCOMMITTEE ON POSTAL PERSONNEL

AND MODERNIZATION
October 5 , 1988

IN JUNE, THIS SUBCOMMITTEE CONDUCTED A

JOINT HEARING WITH THE SUBCOMMITTEE ON

RESEARCH AND DEVELOPMENT OF THE ARMED

SERVICES COMMITTEE ON THE TRANSPORTATION OF

ETIOLOGIC AGENTS THROUGH THE U.S. MAIL. AT

THAT TIME, THE SUBCOMMITTEE DISCOVERED THAT

THERE WAS NO AGENCY RESPONSIBLE FOR

ENFORCING THE RIGOROUS PACKAGING

REQUIREMENTS DEVELOPED BY THE CENTERS FOR

DISEASE CONTROL.

THERE ARE STRINGENT PACKAGING

REQUIREMENTS FOR THE SHIPMENT OF ETIOLOGIC

AGENTS. HOWEVER THERE IS NO GUARANTEE THAT

THESE PACKAGING PROCEDURES ARE BEING

FOLLOWED. IN FACT, THERE ARE REPORTS OF

IMPROPERLY PACKAGED BIOLOGICAL MATERIALS
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LEAKING TO SUCH A DEGREE THAT THE OUTER

SURFACE OF THE PACKAGE BECOMES WET.

AFTER THE HEARING, THE POSTAL SERVICE

PUBLISHED A PROPOSED REGULATION TO BAN ALL

MAILINGS OF ETIOLOGIC AGENTS AS A RESULT OF

THE CONCERNS THAT WERE RAISED AT THE

HEARING. SUBSEQUENTLY, I CONTACTED RESEARCH

INSTITUTIONS AROUND THE NATION, INCLUDING

THE NATIONAL INSTITUTES OF HEALTH TO DISCUSS

THE POSSIBLE EFFECTS OF THIS BAN ON

SCIENTIFIC RESEARCH.

I AM GREATLY CONCERNED THAT BANNING THE

MAILING OF THESE BIOLOGICAL AGENTS WOULD

HAVE A DETRIMENTAL EFFECT ON STANDARD

MEDICAL RESEARCH AND DIAGNOSTIC PROCEDURES.

I BELIEVE THAT FULL ENFORCEMENT OF EXISTING

REGULATIONS SHOULD GUARANTEE PUBLIC SAFETY

WITHOUT JEOPARDIZING SCIENTIFIC RESEARCH.

AMENDING THE CLINICAL LABORATORY IMPROVEMENT
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ACT TO REQUIRE THAT LABS BE CERTIFIED IN THE

CDC PACKAGING REQUIREMENTS FOR

TRANSPORTATION OF ETIOLOGIC SUBSTANCES IS

ALSO A POSSIBLE WAY TO ENSURE THE HEALTH AND

WELFARE OF POSTAL WORKERS AND THE PUBLIC.

IN TODAY'S HEARING, I INTEND TO EXAMINE

THE IMPLEMENTATION OF THE CDC REGULATIONS.

THE POTENTIAL DANGER THAT THESE MATERIALS

PRESENT TO POSTAL WORKERS AND TO THE GENERAL

PUBLIC CLEARLY MANDATES THAT ALL POSSIBLE

PRECAUTIONS BE TAKEN IN THE MAILING OF THESE

MATERIALS. I AM CONFIDENT THAT COOPERATION

BETWEEN CONGRESS AND ALL THE REGULATORY

AGENCIES WILL LEAD TO A SUBSTANTIAL

REDUCTION OF THE POTENTIAL RISKS INVOLVED.
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October 5, 1988

STATEMENT OF FRANK R. HESELTCN

ASSISTANT POSTMASTER GENERAL

RATES AND CLASSIFICATION DEPARTMENT

BEFORE THE SUBCOMMITTEE ON POSTAL PERSONNEL AND MODERNIZATION

HOUSE COMMITTEE ON POST OFFICE AND CIVIL SERVICE

Mr. Chairman:

I am Frank R. Heselton, Assistant Postmaster General, Rates and

Classification Department. I am here at your invitation to

outline our customers’ concerns and to discuss related matters on

the Postal Service's proposal to ban etiologic agents from the

mail

.

The present regulations on the mailing of disease germs and

biological products contained in section 124.38 of the Domestic

Mail Manual have been in place for approximately 15 years. They

implement the provisions of title 18, United States Code, section

1716, regarding the acceptance of disease germs in the mail.

Postal Service regulations follow the Center for Disease Control

( CDC ) rules in CFR 42, section 72 and Department of Trans-

portation (DOT) rules in CFR 49, sections 173.386 and 173.387.

In essence, to move in the mails, such material as etiologic

agents, diagnostic specimens and biological products which may

cause disease must conform to applicable Federal packaging and

labeling regulations.
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As a result of an environmental impact statement by the

Department of the Army regarding its intent to use the mails for

transportation of etiologic agent material from and to the

Dugway, Utah, defense biological laboratory, concerns were raised

for the safety of the public as well as postal employees.

Because of the increased potential for mailings of this type, as

well as for certain diagnostic specimens, which may contain such

viruses as Hepatitis B or those related to AIDS, action was

considered necessary to eliminate a potential public health

hazard from the mails.

The Postal Service, therefore, proposed in the Federal Register

of June 24, 1988, to prohibit the mailing of etiologic agents, or

material reasonably believed to contain them, which are required

to bear an Etiologic Agents/Biomedical Material label under

Department of Transportation and Department of Health and Human

Services (CDC) rules.

Proposed rules are published in the Federal Register to give all

concerned parties an opportunity to comment regarding their

impact. The comments and concerns of interested parties are

thoroughly evaluated. At the conclusion of this evaluation

process, a decision is made to publish a final rule, or withdraw

the proposed rule, or publish another proposed rule. There is no

specific time frame in which this decision must be made so that a

thorough evaluation, including the use of additional expertise,

can be accomplished.
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The original comment period was for a 45 day period ending on

August 8, 1988. It was extended to August 22 at the request of a

medical association to allow time for its thorough consideration.

Five hundred and eight comments were received during the comment

period. Seven responses favored the ban. The balance of the

comments were from doctors, including allergists, pathologists,

and biologists, from hospitals, laboratories, colleges and

universities, including departments of biology, pathology,

medicine, from medical centers, and from associations of

pathologists and biologists, state and Federal health

associations, as well as postal unions, one postal employee, and

individuals. These responses opposed the ban for one or more of

the following reasons:

1.

The ban would have a negative impact on diagnostic, research,

and laboratory certification capabilities or proficiency testing.

2.

There has been no prior record of anyone being accidentally

infected in the handling of at least 100,000 shipments a year in

the mails in over 25 years. One commenter stated that the period

of time was 50 years.

3.

Increased transportation costs when shipping with other

carriers as well as potential lack of readily available

transportation by other means could reduce or eliminate effective

response time for diagnostic purposes, and adversely affect

medical research and education.

[
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4. A ban could lead some postal customers to improperly

identify and package materials and mail them anyway.

The Postal Service wishes to avoid the risk of substantial

injury from potentially hazardous materials to postal employees

and to the public through appropriate acceptance and handling

procedures

.

The Service does not wish to have a negative impact on

medical diagnosis, or medical research and laboratory

certification capabilities. It does not want to increase medical

costs or have such onerous rules that mailers will ignore

packaging and labeling requirements and mail the potentially

hazardous materials anyway. We must, however, consider the

potential risk to the public and our employees in handling and

delivering this material along with all other mail. We must

either eliminate the risk, if possible, by refusing to accept

this material, or minimize the risk to a point which is

acceptable when considering all public health concerns. It may be

possible to reduce the risk by reducing the quantity permitted

for medical purposes per parcel, and requiring better packaging

and more expeditious means of movement in the mail.

We do not plan to go ahead with our rulemaking until these issues

can be more fully explored.
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The Postal Service does not have expertise of its own in the

areas of biological materials, or etiologic agents. Since the

primary expertise in matters dealing with etiologic agents and

the transportation of this type material is in the Center For

Disease Control and the Department of Transportation, we have

enlisted their assistance in these technical areas. Issues we

are addressing include the following:

1. What is an etiologic agent?

2. Are there levels of hazard among etiologic agents?

3. How can, "material reasonably expected to contain an

etiologic agent," be defined?

4. What other procedures may be required regarding supposedly

noninfectious diagnostic specimens, and

5. can potentially hazardous matter be more securely packaged

for safer handling?

Based on their expertise, we have contacted CDC and DOT for

assistance in developing universal standards in this area.

Although the Postal Service monitors the appropriate rules of

other regulatory agencies, such as CDC and DOT, it does not have

the indepth knowledge or staffing to develop technical standards

on etiologic agents such as those contained in CFR 42.
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Therefore, the Postal Service needs the assistance of those

agencies. The Postal Service in turn can provide those agencies

information on any hazardous materials discovered in its system

through packaging failures.

Any mailability rules and preparation requirements must take into

account the way mail is accepted, handled and processed. Except

for tagging of mail sacks containing hazardous material, or when

tendered to an airline, mail pieces containing hazardous

materials are not handled separately from other mail. Mail is

processed together in batches manually and on automated equipment

so that pieces containing hazardous materials receive no

treatment different from that accorded the other categories of

mail. As a result, parcels of hazardous materials are merged

into the mailstream and tend to be invisible within it even when

the Etiologic Agents/Biomedical Material label is attached.

Mail handling takes place in thousands of sites, many of them too

small to be prepared for other than very basic identification,

handling and leakage containment procedures for hazardous

materials. There is a need, therefore, to exclude materials from

the mailstream that become deadly or very dangerous in the event

of a package failure, and to restrict the quantities of hazardous

materials shipped in accordance with rules established by CDC and

DOT and postal experience.
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Regarding enforcement of regulations, if the contents of an

article presented for mailing, as described by the mailer or

otherwise, are determined to be nonmailable, the article is

refused. An article also may be refused if the customer fails to

demonstrate that potentially hazardous material is properly

packaged. The Postal Service also can report hazardous materials

packaging failures and related information when packages break

open or fail in mail processing through our hazardous materials

incident reporting system. However, the Postal Service is unable

to screen all parcels to determine what hazardous materials are

being mailed and whether they are properly identified and

packaged according to regulations, because of legal and practical

constraints. Under existing law a search warrant is required to

open First-Class Mail, the class at which most hazardous material

would be mailed. As a practical matter, packages containing

hazardous materials are too small a portion of the mailstream to

be detected by random screening procedures. Hazardous materials

may account for anywhere from one in 100,000 to one in one

million pieces anywhere in the mailstream. Sampling of the

mailstream, therefore, would not yield sufficient observations of

packages containing hazardous materials to be informative.

Mr. Chairman, this completes the Postal Service's outline of

customers' concerns and other matters related to the handling of

etiologic materials in the mail. We will be pleased to respond

to your questions.
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Mr. Chairman and members of the Subcommittee, I am Dr. John W. McVicar,

Director of the Office of Biosafety, Centers for Disease Control (CDC). I am

pleased to present this testimony on the subject of improving the packaging

and shipping of etiologic agents.

The Centers for Disease Control strongly supports proper packaging and

shipping of all biological materials and, in particular, any material that may

contain an etiologic agent. The current system appears to be working very

well but improvement may be possible. The packing and shipping of etiologic

agents, diagnostic specimens, and biological products is regulated by three

Federal agencies; the Public Health Service (42 CFR Part 72), the Department

of Transportation (49 CFR Parts 100-177), the U.S. Postal Service (39 CFR

Part 111). Currently revisions are being proposed for all three regulations.

Under current requirements, the CDC is notified of packages of etiologic

agents that are damaged. While these reports do not currently indicate any

systematic problems in actual practice, a review of those reports suggests

that problems could potentially arise because of lack of knowledge or

understanding of the regulations, from difficulties in interpreting them, or

from disregard of the regulations. To improve the system, CDC proposes a

five-point program of coordination, education, training, reporting, and

enforcement

.
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Coordination - CDC, the Department of Transportation, and the U.S. Postal

Service have discussed the proposed revisions of our respective regulations.

The resultant regulations will be complementary to the extent possible and

should cause a minimum of confusion for the user. The final regulations will

contain unambiguous definitions and clear instructions.

Education - Once the revised regulations are published, there will be a

nationwide effort to inform the using public of their intent. To this end, a

publication will be prepared that gives clear instructions for compliance with

all of the regulations. The publication will be widely distributed so as to

reach those who ship, handle, and receive such material. Distribution will

include professional groups, laboratories, and manufacturers and distributors

of packaging materials.

Training - Training materials will be prepared covering the proper packaging

and handling of etiologic agents and made available to anyone who packs,

ships, receives, or otherwise handles such material.

Reporting - The current regulation requires that packages of etiologic agents

have a label advising those who observe damage or leakage to call CDC. This

requirement will be reemphasized in the proposed education effort. As it is,

handlers and receivers of damaged packages have an incentive to report them to

CDC, and our records indicate that they do. In reality, these are the only

people who are in a position to see and report these incidents.
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Enforcement - Our records indicate that most shippers of diagnostic specimens

and etiologic agents do comply with the regulation. We expect, on the other

hand, that compliance will be improved by the previously mentioned actions.

Criminal sanctions are available to us in existing law should violations be

recognized. The regulation will be revised to clarify that these sanctions do

exist. Our past experience suggests, however, that leaky packages are

frequently caused by some extraordinary circumstance, such as being driven

over by a truck, and not by inadequate packaging. CDC has a record of

reacting promptly and effectively to a variety of public health problems and

we will move quickly to deal with violations of this regulation that might

endanger the health or safety of those exposed to packages of etiologic

agents

.

Mr. Chairman, this concludes CDC's prepared statement. I will be glad to try

to answer any questions that you or other members of the Subcommittee may

have. Thank you.
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Packaging and Shipping of

Cultures and Biological

Materials

Many regulations and guidelines assist—but do not ensure—
trouble-free package delivery

M. T. Alexander and P.-M. Daggett

The shipping of biological materials is currently

subject to reasonably stable regulations. Although
individual investigators may find the regulations cum-
bersome and somewhat confusing, there are sound
reasons for following proper procedures. They are

designed to allow the safe and efficient movement of

biological materials throughout this country and the

world. Ignoring the rules could lead to penalties for the

individual who takes this risk and could also under-

mine official agreements, w’hich even now remain
fragile.

Indeed, no matter how well proper procedures for

packaging, labeling, and shipping biological materials

are followed, some incidents demonstrate just how
delicate the agreements continue to be. For instance,

airline pilots, claiming the prerogatives of captains of

their ships, sometimes reject properly labeled pack-

ages containing biologicaJ materials. Occasionally,

such rejections occur even before the captain comes on

the scene. 1

Such peremptory actions demonstrate that key
words on container labels, such as "Germs,” "Etiologic

Agents,” and 'Infectious Substance,” elicit strong fears

from some people. In attempts to overcome such fears

among employees in the airline industry and other

freight handlers, investigators wrho ship biological

Af. T. Alexander is director of operations at the

American Type Culture Collection. P.-M. Daggett is

head of the Protistology Department of the American
Type Culture Collection and Chairman of the ASM
Committee on Culture Collections.
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materials must, above all, show patience. The follow-

ing brief review of rules for shipping biologicaJ mate-
rials should clarify the responsibilities shared by all

those who prepare such materials. Improved adher-
ence to the rules could benefit both investigators and
freight handlers.

Regulations for Permits and Labeling

Many laboratories must follow regulations and
guidelines for shipping biological materials that are

defined in the International Mail Manual (IMM 137.2).

Included are (i) laboratories of local, state, and federal

government agencies; (ii) laboratories of federally li-

censed manufacturers of biological substances derived

from microorganisms; (iii) laboratories affiliated with

or operated by hospitals, universities, research facili-

ties, and other teaching institutions; and (iv) private

laboratories licensed, certified, recognized, or approved

by a public authority.

Many diagnostic specimens and biological products

are exempt from the regulations. For example, such

materials are not considered dangerous provided they

do not contain, or are reasonably believed not to

contain, an infectious substance. Diagnostic specimens
are any human or animal material, including, but not

limited to, excreta, secreta, blood and its components,

tissue, and tissue fluids being shipped for purposes of

diagnosis. Beginning in 1988, the guidelines have
explicitly highlighted the fact that any specimens from

individuals who might have acquired immunodefi-

ciency syndrome (AIDS) are not exempt. Biological

products include live human and other animal vac-

cines or finished biological products for human or

ASM News
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veterinary use, manufactured in accordance with the

requirements ofnational public health authorities and
moving under special approval or license from such

authorities. Cultures of a known genus of microorgan-

ism are either infectious biological substances—IBS

—

or noninfectious biological substances—NIBS. These
acronyms cure used by the postal service.

The Public Health Service (PHS) regulates the

import of etiologic agents (infectious biological sub-

stances) and subsequent transport. Although one lab-

oratory originally imports a strain, all subsequent

shipments from one laboratory to another within the

country, must follow PHS regulations. Title 42, Sec-

tion 72, of the Code of Federal Regulations (CFR) lists

certain etiologic agents and minimum requirements

for transporting them. A permit is required in some
cases. In addition, some strains are considered suffi-

ciently hazardous that special tracking during ship-

ment is required. The 42 CFR 72 list addresses only

transport of materials and is based on potential threat

to public health if the package is damaged in transit.

For International Postal Union shipments, nonin-

fectious biological substances that are freeze-dried (not

perishable, in a sense) have no special packaging and
shipping requirements, except that a good quality box
must be used. However, such shipments require U.S.

Department ofCommerce export licenses to most coun-

tries. Shipments containing specimens that are not

freeze-dried are considered perishable in the interna-

tional posted mail. Hence, they must bear a special

violet label (available from post offices) and must be

sent by registered mail. Infectious biological sub-

stances, in addition to requiring registration, must
carry a black and white "Infectious Substance” label.

Other regulations, administered through the U.S.

Department ofAgriculture (USDA), govern the import

and shipment of animal (nonhuman) and plant patho-

gens. Regulations for etiologic agents (or their vectors)

affecting livestock and poultry are found in Title 9,

CFR, Part 122. Any cell culture or virus propagated in

a cell line grown in a medium containing serum of

domestic livestock requires a permit from the USDA if

imported. In practice, cell lines grown in media con-

taining serum from countries having disease problems

endemic to their domestic animals are barred from
import by USDA authorities unless tested at a U.S.

government facility.

USDA requires a permit for interstate movement
of pathogens that are enzootic or of extremely high

virulence or for which there is a national disease

eradication program, except tuberculosis and brucell-

osis. Diagnostic specimens from domestic animals sus-

pected of having a disease are subject to the same
policy. However, when they are known or suspected

carriers of agents indigenous to all the states, the need

for permits is usually waived.

Regulations governing the movement into the

country and interstate shipment of plant pathogens

are specified in the Federal Plant Pest Act of 1957

(Title 1 71, Statute 31). Individual states may concur

or deny permit applications prior to review by USDA.
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Thus, individuals seeking to ship or import designated
plant pathogens are required to file an application

with state regulatory officials. After action at the state

level, the application is forwarded to USDA.
Other guidelines address recombinant DNA mate-

rial. Although not necessarily infectious substances,

recombinant DNA materials must be packaged as
etiologic agents ("NTH Guidelines for Research Involv-

ing Recombinant DNA Molecules,” Federal Register, 7
May 1986, Part DI, Appendix H-l).

Packaging Requirements

Drying or freeze-drying is undoubtedly the safest

and most practiced method of preparing specimens for

shipment. In air transport, a package may be subjected

to a wide range oftemperatures from -40 to +55°C. In
addition, packages sealed at atmospheric pressure

(100 kilopascals) may become subject to reduced pres-

sures of nearly two-thirds atmospheric (68 kilopa-

scals). Samples sent as liquids, e.g., in test tubes,

should be heat sealed in 5-mil polyethylene tubing
before shipment. If improperly sealed, broth cultures

will "disappear” during air shipment because of re-

duced pressure. Every precaution should be taken to

avoid having cultures leak away.

Minimum packaging requirements for domestic

shipments of etiologic agents are found in the Health
and Human Services Act, Title 42, Section 72, which
specifies: "Such material is packaged to withstand

leakage of contents, shocks, pressure changes, and
other conditions incident to ordinary handling in

transportation.” Although, strictly speaking, the De-

partment of Transportation regulations for testing of

packages containing less than 50 milliliters (49 CFR
173.38) do not apply, member airlines of the Interna-

tional Air Transport Association (IATA) do not ob-

serve this distinction. In addition, the International
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Civil Aviation Organization (ICAO), which is respon-

sible for preparing and promulgating regulations cov-

ering the international carriage of dangerous goods by
air, has testing requirements for biological specimens

packaged in any volume. The key test criterion is that

there be no leakage to the outside from the inner

package. Postal requirements for packaging, delin-

eated in the International Mail Manual, basically

reflect common sense.

A good practice for packaging all infectious sub-

stances is to enclose and heat seal the primary package
in 5-mil polyethylene tubing. Sealed specimens of

infectious substances (including plant pathogens)

should usually be placed into seamless aluminum
screw-cap cans and then taped closed with a content

description wrapped around the exterior. This second-

ary container should then be inserted into another

container (a fiberboard screw-cap container can be

used in this case) and taped closed with a label indi-

cating that the package should be opened only in the

laboratory. These procedures will prevent unnecessary

exposure of personnel in receiving departments and
others.

Frozen specimens of infectious substances should

be packaged in a substantial container (plastic or

metal) and inserted into a styrofoam box with ade-

quate cushioning so that specimens are not broken in

handling as the surrounding dry ice dissipates. For
safety, use a vented container. In a sealed container,

dry ice can cause a serious explosion.

Labeling and Marking

For infectious substances, the red and white "Bio-

medical Material” label cited in 42 CFR 72 is accept-

able for domestic—but not international—shipment
through the postal service. The black and w'hite, dia-

mond-shape "Infectious Substance” label as presented

in ICAO Technical Instructions, Part 4, 3.4.1, nor-

mally is acceptable in all instances. The dangerous

goods transport document is not needed in domestic

shipping for specimens but may still be required by

freight forwarders other than the postal service. Al-

though the international postal service has an exemp-

tion for this document (ICAO Technical Instructions,

Part 1, 1.4), some airlines, even though they are

members of IATA, might reject the shipment.

The outer container must be marked (in capital

letters) "INFECTIOUS SUBSTANCE, AFFECTING
HUMANS 6.2 UN 2814,” followed (in parentheses) by
the genus of the agent. Even though the shipment
might be freeze-dried material and "up” arrows are not
applicable, there might be a delay in transit unless the
arrows are marked on opposite sides of the package.

Restrictions on Quantities

All regulations limit the quantity of the infectious

substance to 50 milliliters (50 grams) for shipment
aboard passenger aircraft. And, according to ICAO
Technical Instructions, Part 5, 1.1, an infectious sub-

stance must not be carried in an aircraft cabin occu-

pied by passengers. Quantities over 50 milliliters re-

quire special arrangements and may be carried only on
cargo aircraft, with am upper limit of 4 liters in any
single package. No single container within a package
should have more than 500 milliliters. Presently, it is

not very difficult to find "all cargo” carriers for domes-

Countries or regions that prohibit movement of perishable
biological substances and/or infectious substances through the

postal service

Afghanistan French Polynesia Peru
Albania Gabon Philippines”

Algeria Federal Republic Pitcairn Island

Angola” of Germany” Qatar*
Anguilla Gibraltar Reunion
Bahamas Greece Rumania”
Belgium” Guadeloupe Rwanda
Benin Guinea-Bissau” St Lucia
Bermuda” Guvana St. Pierre &
Bhutan” Haiti Miguelon
Bolivia Honduras Saudi Arabia
Brunei Iraq Somalia*
Burkina Jordan Spain”

Burma” Korea, North” Syria

Burundi Kuwait” Tanzania”
Cameroon” Libya” Tonga”
Canada Macao” Trinidad &
Cape Verde” Maldives Tobago”
Chile Mali Tunisia

China Martinique Tuvalu
Colombia” Mauritius Uruguay
Comoros” Mexico USSR
Corsica Mongolia” Vanuatu”
Costa Rica Montserrat” Vatican City

Cuba Mozambique” Venezuela
Djibouti” Nepal” Vietnam”
East Timor” Netherlands Wallis & Futuna
Ecuador Netherlands Islands”

Egypt” Antilles Yemen
El Salvador” New Caledonia” Yugoslavia”

Fiji” Nigeria Zimbabwe”
France6 Oman”
French Guiana Papua New Guinea

“Allows penshable biological substances but not infectious sub-

stances.

“France allows shipment of both infectious and noninfectious

biological materials to only three addresses, all of the Pasteur

Institute, with prior approval. The addresses are as follows (all in

France): (i) Pasteur Institute, 25 rue du Dr. Roux, 75724 Paris

Cedex 14; (ii) Pasteur Institute, 1 rue de Professeur Calmette,

59019 Lille Cedex BB 245; (iii) Pasteur Institute. 77 rue Pasteur,

69365 Lyon Cedex.
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tic transport, but finding such carriers for interna-

tional transport is not so easy.

Shipments with Dry Ice

Refrigerated shipments using dry ice in the United
States seldom present problems because there are

many carriers offering overnight delivery. Many will

accept both infectious and noninfectious materials for

shipment. However, international shipments are diffi-

cult to arrange.

It is extremely important that packages be properly

routed, contain the correct amount of dry ice, and have
the proper markings, including the UN 1845 designa-

tion on the package. The correct amount of dry ice is

important so that aircraft stay within their weight
limits. A single package may not seem significant, but
large numbers of packages containing dry ice could

cause problems.

The familiar term "dry ice” should be used on the

exterior of the package to help persons handling it.

The label should caution handlers not to put the

package in a refrigerator where it might lower the

oxygen content or change the pH of other products

stored there.

Use of the International Postal Union for ship-

ments of infectious and noninfectious biological sub-

stances is restricted. Many countries will not accept

either type of specimen shipped in their postal service

(see table). Shipments to such countries can cost 10
times more than elsewhere because of airline sur-

charges and higher rates charged by nonpostal freight

forwarders. Prior notification from the receiving insti-

tute that a particular importation is proper is essential

for all international shipments. The names and tele-

phone numbers of persons to contact from both the
shipping and receiving institutions should be included
on package labels.

On occasion, problems will arise with a shipment
no matter how well regulations and good practices are
followed. There may be no apparent reason for a
returned shipment. Sometimes simply repackaging
and reshipping will solve the problem. In other cases

there are either new regulations or someone needs to

be educated as to the required procedures.

As a service, the American Type Culture Collection

(ATCC) has prepared a reference manual, "Packaging
& Shipping of Biological Materials at ATCC.” The list

of pathogens in the ATCC manual is more inclusive

than that in 42 CFR 72 and never less restrictive than
that of the PHS. The ATCC list refers to anticipated

hazard alone and does not distinguish between trans-

porting specimens and their safe handling in the

laboratory.

Careful adherence to standard procedures, even
though occasionally frustrating, is best for all in-

volved. Currently, in the United States various alter-

native, often less expensive, methods for shipping

biological materials are available. If serious incidents

occur because regulations and good practices are not

followed, however, restrictive and expensive methods
may be imposed—as has already occurred in many
other countries (see table).

Currently,^ the 'interstate' ship- £misinformation” about how-to pr^^qpiired _immun<^efidei^
jhent ofbiological specimens is caus- pare and label biological specimens (AIDS) and genetic engineering, en-Jr.

ing very ftw' problems'jcompared properly. He receives an average of ^_couraged by be^dering and often^
:with problems during, the mid-1970s 20 inquiries each week aboiithiolog- ^.confradictory ^nesmj^new«me^.^-
’b^ore^i^orin^nx^\i^^ere'

,

es^ ical shipment problems, “often from'^C^iindo^te^y ^lay paH in'

i
tablished, says John Jugesfcatter, the people wholire "haying diffi<^ty~'iin-^ prompting such 'episodes^
biosafety official at the Centers for derstahding procedures. Seemingly damaged packages—even'""

iDisease Control (CDC) in' Atlanta, Periodically, trouble spots “seem if they actually are intact—are more
to develop idiosyncratically,' Most apt to be noticed nowadays, so CDC
problems arise not from genuine haz- ?- tends to receive a greater volume of

ards. Instead, from the biologist’s calls focusing oh such worries, v.' :

Ga., who keeps track of biological

shipping’ and compliance perform-

ance throughout the United States.

If shippers and handlers follow the

agreed-upon procedures, even poten-

tially serious accidents can be dealt

.
with safely and effectively. Indeed,"

he notes that it has "never been re-

ported” that a damaged package re-

sulted in an infection. In large part,

this is because packaging has been
designed to contain leaks. :

Instead of disasters, most tales of

woe from biologists are accounts of

aggravation because of delays, occa-

sional lost items, and confusion, ac-

cording to Jugestatter. The biggest

problem, he says, is the "wealth of

standpoint, they are annoyances
with which individuals must deaL
Thus, for example, properly labeled

' and packaged materials may "go into

limbo for months.” This can occur

when baggage handlers at a particu-

lar airport suddenly balk at dealing

with perfectly ordinary biological

specimens, a particular airline arbi-

trarily stops accepting medical spec-

imens for shipment, or customs offi-

cials in a particular country ignore

accepted international practices and
refuse to import packages.

Fear and confusion about ac-

-
>2 The Public Health Service regu-

lations are due for revisions, which
will be published in the Federal Reg-

ister. Although no major changes are

being contemplated, the current reg-
' ulations do need updating. For in-

stance, they predate AIDS, and thus

human immunodeficiency virus is

conspicuously absent from the list of

etiologic agents. Because of such

anomalies, some officials would
rather that the regulations very pre-

cisely define key terms, such as etio-

logic agents, and omit lists ofspecies.

Jeffrey L. Fox

VOL. 54. NO. 5. 1988
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Safe Transport of Etiologic Agents

Pierre-Marc Daggett

On 5 October, the House Sub-
committee on Postal Personnel
and Modernization of the House
Committee on Post Office and
Civil Service, chaired by Rep-
resentative Frank McCloakey (D-

Ind.), held a hearing on the trans-

portation of biological toxins and
etiologic agents through the mail.

At this hearing, Pierre-Marc Dag-
gett, chair of the Committee on
Culture Collections of ASM’S Pub-
lic and Scientific Affairs Board,

presented a statement opposing a
proposal by the U.S. Postal Service

which would ban the shipment of

etiologic agents through the U.S.
mail The following is an edited

version of Dr. Daggett's testimony.

ASM shares the viewpoint that

etiologic agents must be properly

and safely shipped. As recently as

the May 1988 issue ofASM News
(p. 244), safe and proper proce-

dures for the shipment of biologi-

cal materials were reviewed. Pre-

viously, at the 1986 ASM Annual
Meeting, which was attended by
over 15,000 scientists, the pro-

gram included a roundtable on
shipping and packaging of biologic

materials. There have been other

efforts to educate and encourage
the ASM membership to employ
proper and safe parkaging prac-

tices. These efforts, which pre-

ceded Federal Register notice of 24
June 1988 by the U.S. Postal Ser-

vice of its intent to ban shipment
of etiologic agents through the

U.S. mails, were intended to main-
tain an awareness among the
ASM membership and to support a

Pierre-Marc Daggett, as well as be-

ing chair oftheASM Committee on
Culture Collections, is head of the

protistology department of the

American Type Culture Collection,

Rockville, McL

system of distribution of cultures,

including etiologic agents, which
has been both effective and, more
importantly, safe.

It should be noted that etiologic

agents encompass a broad cate-

gory of organisms, cells, and vi-

ruses which pose differing levels of

risk. All etiologic agents by defini-

tion are potentially infectious to

humans; however, not all cause

communicable disease and the

risk for others is extremely small

outside of special conditions. Spe-

cial conditions required for infec-

tion, not usually encountered dur-

ing transport of cultures, include

such factors as dosage, aerosoliza-

tion, stage of development, and in

some cases transmission by a vec-

tor, e.g., mosquito or other biting

insect. It must be emphasized that

among the organisms considered

to be etiologic agents are species

which are part of the normal hu-
man flora or environment.

The biology of organisms
which are etiologic agents and vi-

ruses was considered by the Cen-
ters for Disease Control (CDO of

the Public Health Service (PHS) in

developing the classification sys-

tem currently used, which in-

cludes appropriate packaging re-

quirements to eliminate or

minimise risk in the transport of

these agents. The U.S. Postal

Service’s proposed rule ignores the

value of carefully considered dis-

tinctions recognized as reliable by
experts within the field. The pro-

posed regulation by the U.S.

Postal Service may have been an
overreaction to an undocumented,

yet apparently perceived, problem

with current regulations and prac-

tices.

Any change in, or additional

laws or regulations on, the ship-

ment of biological cultures and

materials will have an impact of

importance upon thousands of ac-

ademic, medical, governmental,

corporate, and scientific organiza-

tions. The changes could result in

major costs and thus have a signif-

icant economic impact.

To restrict the transport of cul-

tures and biological material to

VOL 54. NO. 12. 1988
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private carriers would currently
result in cost increases of at least

10 to 15 times the cost of transport
through the U.S. mails. Where
this increased cost would have to

be absorbed in research or medical
diagnostic services is not known,
although it will likely be by users
of services. The implementation of

the proposed regulation by the
U.S. Postal Service may result in

carriers other than the U.S. Postal

Service not accepting etiologic

agents and/or substantial in-

creases in the cost over present

rates for transport by alternative

carriers. ,

—* These increase nosts and diffi-

culties may result in unmarked
and perhaps even improperly
packaged shipments through the
U.S. mail. Thus, if the proposed
ban is instituted, it could result in

less safety in shipment of etiologic

agents than is experienced under
the current regulations.

ASM considers the proposed
ban by the Postal Service on the

shipping of etiologic agents
through the mail an action of un-

! warranted concern, particularly

since to date there has not been a
single documented infection re-

sulting from the proper practice of

mailing such specimens. It is fur-

ther recognized byASM and other
organizations that the U.S. Postal
Service, through providing the
mechanisms for the shipment of

etiologic agents and diagnostic

specimens, has significantly con-

tributed to the public health and
well-being of the nation.

Clearly, continuation of this

function by the U.S. Postal Service

is essential to the national health

and economy. The use of current
packaging and labeling proce-

dures and standards has proven to

be safe and cost-effective. We
nonetheless strongly support the
need for periodic reassessment of

the effectiveness of estahnsned
procedures, which should be done
with careful consideration of the

entire body of experience and in-

formation developed over previous

years.

Along with 12 other organiza-

tions, the ASM has submitted the

following recommendations to the

U.S. Postal Service:

• That since the PHS (CDC) and
the Department of Transporta-

tion (DOT), both involved with
various aspects of regulation in

the shipment of etiologic agents
and diagnostic specimens, are

considering revisions to current

regulations, the U.S. Postal Ser-

vice should participate with the

PHS (CDC) and DOT in forming

a federal interagency committee
to review the appropriateness of

current regulations for packag-

ing and shipping etiologic agents

and diagnostic specimens so that

guidelines and regulations may
be established. It is also recom-
mended that this committee
seek the participation of nongov-
ernmental organizations to as-

sist in providing expertise and
comment prior to the publication

ofproposed regulations. It is fur-

ther encouraged that the inter-

agency committee remain in ex-

istence to periodically review
regulations, thus ensuring safe

and cost-effective transport of

etiologic agents and diagnostic

specimens.

• That there be initiated a review
of definitions describing etiologic

agents and diagnostic specimens

to identify more precisely poten-

tial risk(s) and define packaging
requirements. Current terms
and definitions have caused

some confusion. It is unclear, for

example, what should be consid-

ered a diagnostic specimen, and
in turn, when that specimen
should be labeled an etiologic

agent. The term etiologic agent

is broad and does not segregate

hosts and levels of potential risk.

More appropriate terms and ac-

curate definitions should greatly

improve the current system.

• That there be established an ed-

ucation and training program
for shippers, hsncilers, and recip-

ients of etiologic agents and di-

agnostic specimens that empha-
sizes compliance with

regulations, proper packaging,

and shipping. The program
should involve governmental

and nongovernmental organiza-

tions in order to educate the
broadest possible range of indi-

viduals. The College of Ameri-
can Pathologists, the National
Committee for Clinical Labora-
tory Standards, the American
Society of Clinical Pathologists,

and the Association of State and
Territorial Public Health Labo-
ratory Directors are important
organizations that should be
called on to assist in the develop-

ment of such a program.
• That there be enforcement with
penalties for those who violate

regulations on the shipping and
packaging of etiologic agents
and diagnostic specimens. Pen-
alty actions must be made
widely known. Procedures for

prosecution of violators should
be clearly established by the pro-

posed Federal Interagency Com-
mittee. These procedures should

be made known not only to

postal employees but also to all

those who ship agents and spec-

imens through the mail.

Independently, ASM has also

recommended that etiologic

agents currently requiring a PHS
permit for transport be sent by
registered mail. Shipment by reg-

istered mail involves minimal in-

creases in cost while providing a
means of tracking each shipment
from the shipper to the recipient.

In addition, out of our concern for

the safe and effective transport of

etiologic agents, we offer our re-

sources and the expertise of our
membership to further assist in

the improvement of methods for

shipment of etiologic agents.

It is important that there not

be overreaction to any perceived

problems with the current regula-

tions governing the transport of

etiologic agents. Current regula-

tions for the shipping of etiologic

agents and diagnostic specimens

through the U.S. mail have been
——1- Ta -T* **^»*.'*_r^ r

OUv^COOi. cLL CkXAVA dale pi y
followed. The recommendations

dted here, along with others, can

lead to an even better, safer sys-

tem of cost-effective transport of

cultures and biological materials.

ASM News
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Beth Israel Medical Center FIRST AVENUE AT 16TH STREET, NEW YORK, NY 10003 (212) 420-2000

August 12, 1988

Office of Recombinant DNA Activities
National Institutes of Health
Bethesda, Maryland 20892

Dear Sirs:

I am writing regarding review of planned experiments by the Recombinant
DNA Advisory Committee, in preparation for submission of an application
for Public Health Service Award on November 1, 1988. In the proposed
experiments the gene for vancomycin resistance from leuconstoc species
would be cloned into streptococcus sanguis via a helper plasmid system.
These experiments fall into Class IILA (transfer of a drug resistance
trait to micro-organisms that are not known to acquire it naturally)

.

Leuconstoc species, members of the streptococcaceae , are not included
among the streptococcal species in sublist F, to which they are closely
related; recombinant molecules consisting of DNA segments from species
within a sublist are exempt under Section III-D-4.

I would appreciate your advice on whether this proposal should be
submitted to RAC, and whether leuconstoc species might be included as a

member of sublist F.

Thank you -

Sincerely,

Sandra Handwerger, M.D.

Assistant Professor
Department of Medicine
Division of Infectious Diseases

SH:eap
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Beth Israel Medical Center first avenue at 16th street, new york. ny 10003
<212 ) 420-2000

Dr. Rachel Levinson
Office of Recombinant DNA
Building 31, Room B1C34
National Institutes of Health
Bethesda, MD 20892

Dear Dr. Levinson:

I am writing in response to our recent telephone
conversation regarding my research proposal to clone the
determinants of vancomycin resistance. Enclosed please
find a copy of the grant application, which was
submitted November 1, 1988. The experiments involving
recombinant DNA are outlined on pages 28 through 31.

Since vancomycin resistance is intrinsically
present in Gram negative bacteria, the Gram positive
recipient S. sanguis is proposed as recipient. Strain
Challis is a naturally transformable strain of low
pathogenicity which has been used to study resistance
and virulence factors from more pathogenic
Streptococcaceae , including S. faecium and S. pneumoniae
(references 53, 63, 64). I am also enclosing a recent
reference (Leclerq, et al, NEJM 319:157-161) describing
transformation of S. sanguis with a plasmid encoding
vancomycin resistance.

Please let me know if any further information would
be helpful. Thank you.

Division of Infectious Diseases
(212) 420-4005

[
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MEDICAL INTELLIGENCE

PLASM ID-MEDIATED RESISTANCE TO
VANCOMYCIN AND TEICOPLANIN IN

EXTEROCOCCUS FAECIUM

Roland Leci.f.rcq, M.D., Eliane Derlot,

Jf.an Dcval, M.D., and Patrice Courvai in, M.D.

THE glycopcpiidc antibiotic agents vancomycin
and tcicuplanin arc useful in the treatment of

severe infections due to gram-positive bacteria.
1 '3

Staphylococci, streptococci, and enterococci arc al-

most always susceptible to these agents, which consti-

tute an alternative to the penicillins in cases of resist-

ance or intolerance.

Resistance to glycopeplides is extremely common in

Icuconostoc species
4 and pediococcus species and also

From the Service itc B-jCtci iologic - Virol.sgie Hygiene. Hopiul Henri Mon-
due. I'niverMte P_r.s XII. Crcteil (R L.. J D ), and I'niti dec Agents Amibacter-

ienc. Instilnt Pasteur. Pone (E D . PC ). France AdJro'S reprint regue'ts to Dr

Courvalin at the Unite .tec Agents Antihacllricns. Inctitut Paclcur. 25 R.ic Ju Dr.

Roue. 75724 Pans Cede* 15. Trance.

Presented in part at the 27th Interccicncc Conference on Antimicrobial Agents

anj (Tieinothcrapv . Neve York, October 4 -7, 1987.

occurs in Lactobacilli.
5 0 These gram-positive bacteria

rarely cause infections and arc considered opportunis-

tic pathogens. The emergence of strains of Staphylococ-

cus hacmolylicus that became resistant during vancomy-
cin therapy has recently been reported.' Resistance to

vancomycin is rare in streptococci.
8
Enicrococcal iso-

lates with minimal inhibitors concentrations above

100 mg per liter base been described. 9 l0
Recently, an

outbreak of infections due to strains of Enterococcusfae-

cium and Enterococcus faecalis resistant to vancomycin

has been reported." However, the biochemical mech-

anism and the genetic basis for vancomycin resistance

in these organisms have not been studied.

We report resistance to high levels of vancomycin

and teicoplanin in two clinical isolates of E. faecium.

The resistance genes were carried by plasmids that arc

structurally related. This report of plasmid-mediated

resistance to glycopeplides is of importance because of

the risk of dissemination to microorganisms consid-

ered universally susceptible.

Methods
Bacterial Strains

The properties of the strains used in this studs arc listed in Ta-

ble I. E /iifuum strains BM 1 1 47 and BM H52 were isolated in I98G

from the feces of two patients with acute leukemia who had not been

treated w ith vancoiny cin and w ho had undergone selective digcstic e

tract decontamination with oral kananiycin, sisomicin. nitrofurans,

and colis'in flee days before a bone marrow transplantation. The

patients I :d been hospitalized in a hematology unit where vanco-

mycin was included in a regimen of empirical antibiotic therapy of

febrile patients with neutropenia. The strains were isolated as pure

cultures from the stools of the patients with neutroprnia but did not

provoke infection. They were identified as enterococci by Gram s

Reprinted from the Vi a England Journal of W- Heine

J i 9: 1 57 IM iJuly 21). 19S8
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Table 1. Properties of the Bacterial Strains Studied.*

Rm.evant Charm hrisiks
StRAlN ano Plasmid CoNir.NTt SoCRLL OR Rl.n RFNCt

E. faecium DM4147 pi PM 1 6 Tra‘ Vin

Pc letM

Wild strain

E. faecium BM4147-1 Pc leiM Curing of BM4147

E. faecium BM4148 pi PH 1 6 Tra" Vm
Pc letM LY

Spontaneous mutant of BM4147

E. faecium BM4I52 plPK 1 7 Tra" Vm ermAM auciE

plP8 1

8

Pc te/M

Wild strain

E. faeciu n B.M4152-1 plP8 1 8

Pc leiM

Curing of BM4152

E. faecium BM4153 p!P8 1 7 Tra* Vm ermAM andE

pll’8 18

Pc letM LY

Spontaneous mutant of BM4152

E. faecium BM4153-1 pi P8 1

8

Pc leiM LY
Curing of BM4153

S. sanguis Challis Pakula et al.
12

5. sanguis BM4163 p!P8!6 Tra" Vm Transformation

pIP8 16 X Challis

S. sanguis BM4164 pIP8 1 7 Tra" Vm ermASf andE Transformation

plP817 X Challis

*Tra” denotes oon-self-lransferable, Vui vancomycin resistance. Pc penicillin resistance, and LY LY146032 resistance.

tThe designation of the plasmid and its phenotypic characters are aligned.

staining, the absence of catalase, their inability to produce gas, the

presence of Lancefield antigen group D, growth on 40 percent bile,

in 6.5 percent sodium chloride, in 0.
1
percent methylene blue, at pH

9.6. Species identification
13,14 was based on the absence of a reduc-

tion in potassium tellurite and tests for acid production from 50

carbohydrates in API 50 CH galleries (API-System). Strain

BM4147 caused fermentation of xylose and rhamnose, whereas

BM4152 did not. The patterns of the penicillin-binding protein

were identical to those of E. faecium reference strain D359, which is

resistant to penicillins.
15

E.faecalis strainsJH2-2 (resistant to fusidic

acid and rifampin 16
) and BM4110 (resistant to streptomycin

17
),

Staphylococcus aureus RN450, and E. faecium strains BM4105 and

BM4106 (susceptible to glycopeptides) were from our laboratory

collection.

Mediums

Brain-heart infusion broth and agar (Difco) were used for the

cultures. Sensitivity tests were done on Mueller-Hinton agar (Diag-

nostics Pasteur) supplemented with 5 percent horse blood. All incu-

bations were at 37°C.

Genetic-Analysis Techniques

ct 011x 111 rations of the antibiotics were deter-

mined in cells with and without induced re-

sistance.

Inactivation of vancomycin and leico-

planin was assessed with the Guts test
7
*'; Ba-

cillus subtilis ATCC6633 was used as the indi-

cator organism. Inactivation of antibiotics

in liquid medium by resting cells was per-

formed as described elsewhere.^ 1 Nitroccfin

was used to test for the presence of a penicil-

linase. 22 The aminoglycoside-modifying

enzymes were assayed in supernatants
(100,000x^) after ultrasonic disintegration,

as described elsewhere.
75 *’ 4

DNA-DNA Hybridization

Purification of plasmid and M13 deriva-

tive rcpiicativc-form phage DNA was done
as previously described. 251'' The DNA re-

striction fragments were separated by elec-

trophoresis in horizontal slab gels (20 by 20

by 0.7 cm) containing 0.8 percent agarose

Type II or VII (Sigma Chemical). Frag-

ments were extracted from low-tcmpcrature-

gelling agarose Type VII as previously de-

scribed. 27

Plasmid p I P8 1 6 DNA and the purified re-

striction DNA fragments used as probes

were labeled with [a37P]dcoxyadcnosine triphosphate by nick

translation.
7” DNA fragments cloned in bacteriophage N113 deriva-

tives were hybridized with the 15-bp distal primer and labeled by

means of DNA synthesis in the presence of dcoxyguanosine triphos-

phate, dcoxycytidine triphosphate, deoxythymidine triphosphate,

[a 37P]deoxyadenosine triphosphate, and DNA polymerase I

(Klenow fragment). 28 Dot blot hybridization was performed in 50

percent formamide at 42°C for 24 hours and was followed by three

washings in 2 X SSCP(lX SSCP = 0. 12 M hydrochloric acid, 0.015

M sodium citrate, 0.013 M potassium phosphate, and 0.001 M
EDTA, pH 7.2) at room temperature for 15 minutes and two

washings in 0.2 X SSCP at 65°C for 1 hour. DNA restriction frag-

ments fractionated by agarose-gel electrophoresis were transferred

to nitrocellulose sheets (Sartorius), as described by Southern,29 and

hybridized 30 with the probes. The aadE probe was obtained by

cloning a 470-bp Hpall fragment of the streptococcal plasmid

pJHl 31
into the Accl site of M13mp9. 26 The ermAM and tet.W probes

have previously been described. 32,33

Restriction endonucleases were obtained from Boehringer

GmbH and were used according to the manufacturer’s recom-

mendations. Lysozyme was obtained from Sigma Chemical, and

RNase A (bovine pancreas) and proteinase K from Calbiochcm-

Behring.

Mating on filters, transformation, and curing of antibiotic-

resistance traits with novobiocin at 42°C were performed as de-

scribed elsewhere.
1217,18 The antibiotic concentrations for the selec-

tion of transformants were 4 mg of erythromycin per liter, 100 mg
of streptomycin per liter, and 2 mg of vancomycin per liter. For the

selection of resistant mutants, plates containing twofold dilutions of

LY 146032, from 0.125 to 64 mg per liter, were inoculated by flood-

ing with 10fi to 10 10 bacteria per plate. Clones that grew at antibiotic

levels higher than the minimal inhibitory concentrations after 48

hours at 37'C were streaked and selected for further study.

Resistance Studies

To assess the resistance to antibiotics, the disk-agar diffusion test

was used. The method of Steers ct al.
19 was employed to determine

the minimal inhibitory concentrations of the antibiotics. To induce

resistance to vancomycin and teicopianin, resistant cells were grown
in the presence of subinhibitory concentrations of glycopep-

lides. The concentrations of vancomycin and teicopianin were 5

and 50 mg per liter for enterococcal strains and 0.5 mg per liter for

transformants. After incubation overnight, the minimal inhibitory

Results

Characteristics of the Antibiotic Resistance of E. faecium

BM4147 and GM4152

Strains BM4147 and BM4152 were highly resistant

to vancomycin and teicopianin, but remained sus-

ceptible to LY146032 (Table 2). This resistance was

inducible by subinhibitory concentrations of glyco-

peptidcs (data not shown). No inactivation of the

antibiotics could be detected with the microbiologic

techniques used. These strains were also resistant to

penicillins, kanamycin, tobramycin, amikacin, sisomi-

cin, netilmicin, tetracycline, and minocycline (Table

3). Resistance to penicillins could be attributed to the

pattern of lower-affinity penicillin-binding proteins

that is characteristic of E. faecium; production of beta-

lactamase was not detected in assessments with Nitro-

[
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Table 2. Minimal Inhibitory Concentrations (MIC) of Glycnpop-

tidos and a UpopepUcic against Bacterial Strains.

Vv-'T/MION Ti K«*rt^vsiN LY1WI32

E. [deciiun IIM4I47 1024

MIC (••>g per liter)

512 2

E fueiiut’i nMII47-| 4 1 2

F furcium BM4I48 1024 512 16

E fiiecium BM4I52 512 64 0.50

E fuicinm BM4I52-1 0.30 0.25 0.50

F. /uMiim UM4I53 512 64 4

E finium IJM415J.1 0.50 0.25 4

5. sangtiu Oiallts 0.50 0.12 0.50

S wigtiiJ BM4I63 0.50 0.12 0.50

5 BM4163* 8 4 U.50

5 BM4I64 2 2 0.50

5 BM4I64* 64 8 0.50

• \f:t* inCwO. 1 »:!) 0 !0 rrg of v».-..o.-r}«in u« lo.i pl.inin pci liter.

rrTm. Resistance to aminoglycosides was due to syn-

thesis of a 6'-amiiiogl\ coside acctyltransfcrase (data

not show n). F. fc.'cium BM4152 was also resistant to

high levels of stnplorm cin, through the production of

a (j-amiimglycosidc nucleotidyltransferase, and to ma-

eirilidc, liiKusamidc, and streptograrnin B-lype antibi-

otics constitutive!)-
.

In curing experiments with novobiocin, resistance

to ghcopeptidcs was lost at a low rate in strain

BNIIl'17 (approximately 5 percent of 1000 colonics

tested). In contrast, resistance to glycopcptides,

together with resistance to m acrolide-lincosamide-

streplogramin and streptomycin, was lost spontane-

ously at a high rate in strain BM4152 (approxi-

mately 60 percent of 200 colonies tested). Two
susceptible clones, BM4 147-1 and BM41 52-

1
(derived

from BM1147 and B.M4I32, respectively; Table 1)

were studied further. The minimal inhibitory concen-

trations of various antibiotics for the parental

and the cured derivative strains arc shown in Tables 2

and 3.

Plasmid DNA was isolated from strains BM4147,
BM H52, and BM4I52-1 and anal) zed by agarose-gel

electrophoresis. Strain BM4147 carried a single 34-kb

plasmid, pIP3l6, which was absent in BM4147-1.
Strain BM4I52 contained two plasmids, p I P8 1 7 and
pi P8 18 (data not show n). Plasmid pi P8 1 7 (38 kb) was
absent in BM 1152-1, whereas p 1 P3 1 8 (approximately

100 kb) was present in both strains. Plasmids plP816
and p I P8 1 7 were not transferable by conjugation to

F.. /moilis JH2-2 or BMII10. Plasmid DNA purified

from the wild-type strains B.M4147 and BM4152
was used to transform Streptococcus sanguis strain

Challis, and clones were selected on plates containing

vancomycin, er\ thrornycin, or streptomycin. Analysis

of transformants on vancomycin revealed a 100

percent Colransfer of resistance to teicoplanin for

both donor strains. Selection for the transfer of

vancomycin, macrolide-Iincos.imide-streptogramin,

or streptomycin resistance from BM4152 revealed co-

transfer of all three resistance phenotypes. Two

clones, BM 1163 and BM416I (Tabic 1), were studied

further. Clycoprptidc resistance in the transformants
appeared to be inducible by suhinliibitory concen-
trations of vancomycin or teicoplanin (Table 2).

The minimal inhibitory concentrations of glycopcp-
tides, after 10 generations in antibiotic-free medium,
were identical to those before induction (data not

show n).

The plasmid DNA from strains BM4147, BM4152,
BM 11 52-1, BM 1163, and BM4164 was purified by
ultracentrifugation and analyzed by agarose-gel elec-

trophoresis before (data not shown) and after di-

gestion with Hindi \\ endonuclease (Fig. 1). Strain

BM4163 was resistant to vancomycin after acquisition

of pIP816, whereas strain BM4164 was resistant to

gl scope j) tide, macrolidc-lincosamidc-streptogramin

antibiotics, and streptomycin after acquisition of

pi P8I 7. The patterns generated by Hindlll (Fig. 1),

/feoRI, and DamW I (data not shown) for the two plas-

mids weic distinct, although certain fragments had
similar electrophoretic properties. Plasmid p!P816
had a size of 34 kb and 10 Hindi 1 1 -generated frag-

ments, whereas p I P8 1 7 had a size of 38 kb and 12

fragments.

Analysis of Plasmid DNA by Hybridization

Plasmid DNA from BM4152 and BM4152-1 was
hybridized to p I P8 1 6 (Fig. 2) and to aadF or ermAM
probes (data not shown). The homologous reaction

was used as an internal standard. All the Hindlll frag-

ments, except that of 4.5 kb of p I P8 1 7, hybridized to

p I P8 1 6. A minority of fragments of the cry ptic plas-

mid p I P8 1 8 also shared homology with p I P8 1 6.

Probes intragenic to aadF and ermAM hybridized to

p I P8 1 7 DNA, thereby confirming that the resistance

of BM4152 to streptomycin was due to synthesis of a

6-aminoglycosidc nucleotidyltransferase and indicat-

ing that the resistance to macrolidc-lincosamide-

Table 3. Minimal Inhibitory Concentrations (MIC) of Various Anti-

biotics against E faecium Strains.

Antibiotic Strain

BM4I47 BM1I47-1 BM41J2 BVU152-1

MIC (mg per tiler)

Penicillin G 61 64 16 16

Ainpicillin 16 16 8 i

Piperacillin 64 61 16 16

Imipenem 32 32 16 16

Streptomycin 128 128 2048 128

Kanamycin 512 512 512 512

Tobramycin 256 256 1024 1024

AmiVjcin 64 64 128 128

Gentamicin 8 8 16 16

Sisomicin 64 64 64 64

Netilmicin 64 64 128 123

Erythromycin 2 2 >4096 4

Lineomycin 16 16 2048 16

Tetracycline 64 64 64 64

Minocycline 32 32 32 32
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s l re p ti >t; t.i ii i i ! i antibiotics was due to the production of

<i ribosoim inclhyla.se.

Selection of Mutants Resistant to LY 145032

Single sli p mutants of strains BM4147 and
IIM 1152 were obtained, at a IVc(jueney of 10

-8
,
on

plates containing 8 and 2 mg of LY1 16032 per liter,

respectively. Two clones, BM H 18 and BM 1153 (
Ta-

ble 1), were studied further. The minimal inhibitory

concentrations of LY140032 for the two mutants were
16 and 4 mg per liter, respectively, whereas those of

vancomycin and teicoplanin ('Table 2) remained un-

changed. Strain BM4153-1 (Table 1), which had lost

plasmid pll’817 upon curing, remained resistant to

LYM6032 but became susceptible to glycopcptidcs

(Table 2). The growth characteristics of the mutants

and of the parental strains were compared by nephe-

CN
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Figure 1. Analysis of Plasmid DNA by Agarose-Gel

Electrophoresis.

Plasmid DNA (2 to 3 /ig) was digested with Hitid\\\. Fragments
obtained by digestion of bacteriophage AC1857 DNA with Hind\\\

(A
a
) and Psfl (A

b
) served as internal standards.

34 The sizes of

certain A DNA fragments are indicated in base pairs at the left.

The smaller fragments are not visible.

Figure 2. Analysis of Plasmid DNA by Agarose-Gel Electrophore-

sis (Left) and by Hybridization (Right).

Plasmid DNA was digested with Hind III. Fragments obtained by
digestion of Acl857 DNA with PstA were used as standards for

molecular size. The resulting fragments were fractionated by

agarose-gel electrophoresis, transferred to a nitrocellulose

sheet,
29 and hybridized to in vitro

32P-labeled
27 plP816 DNA.

lometry and were found to be indistinguishable (data

not shown). In three independent experiments, we
were unable to obtain spontaneous LY 146032-resist-

ant or vancomycin-resistant mutants of Staphylococcus

aureus RX450, E.faecalis JH2-2, or E.faecium BM4147-

1, BM4152-1, BM4105, or BM4106.

Discussion

We have demonstrated that high-level resistance to

vancomycin and teicoplanin in E. faecium strains

BM4147 and BM4152 is plasmid mediated. Loss or

acquisition of resistance to glycopeptide antibiotics

correlated with the absence or presence of plasmid

DNA. The two clinical isolates differed in their carbo-

hydrate-fermentation patterns, their antibiotic-resist-

ance phenotypes (which were very broad), and their

plasmid content (Table 1). The resistance plasmids,

p I P3 1 6 and pIP817, were distinct although related.

They differed in size (34 and 38 kb, respectively), in

restriction-endonuclease-gcnerated patterns (Tig. 1),

and in the resistance phenotype they conferred (Ta-

ble 1). However, hybridization experiments revealed
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lli.il this sli.iinl extrusive homology (Lis'. 2). The two
plasmids were apparently not self-transfer'aide to oth-

er enterococci but could be introduced by transforma-

tion into S. sunlit is. Resistance to glycoprptidcs was
inducible in the original strains and in the transfor-

mants by subinhibitory concentrations of vancomycin
and tcicoplauin (Table 2).

The bioihemieal mechanism of resistance to vanco-

mycin and tcicoplanin in E. Jatcium B.M H47 and
HMH52 is unknown. Enzymic modification of the

drugs may occur; however, inactivation of the anti-

biotics was not detected by microbiologic techniques.

Alteration of the target site — i.c.
,
the D-alunyl-D-

alanine terminus ol A’-aeetylinuramyl-penlapeptide35

— impel meability to the drugs, and a bypass mecha-
nism are under investigation.

There was no cross resistance between the glyco-

peptide and lipopeptidc antibiotics in the strains we
studied. The activity of LY 146032 was not affected by
plasmid-mediated resistance to high levels of vanco-
mycin and tcicoplanin, and a plasmid-cured deriva-

tive of an LY 146032 -resistant mutant was susceptible

to both antibiotics (Table 2). This dissociated resist-

ance may be the result of a difference in the mecha-
nism of action of the two groups of antibiotics.

30 The
lack of cross resistance between glycopeptidcs and
lipopcplidcs is clinically important because of the

limited alternative therapeutic options against such
strains as BM4147 and B.M4I52, which arc resistant

to many antibiotics (Table 3). The fact that we were
able to obtain one-step mutants resistant to LY 146032
from strains resistant to glycopeptide but not from
susceptible cells is cause for concern. The reason for

this apparent facilitation of the emergence of resistant

mutants remains obscure.

Resistance to glycopcptides is rare in gram-positive
cocci. The stepwise changes in the susceptibility to

vancomycin of S. haemofjlicus
7 do not favor a plasmid-

mediated process. This contrasts with the characteris-

tics of the clinical isolates described here, and it would
be interesting to determine the genetic basis of the

resistance to vancomycin in the strains of E. farcium

and E.faecr.'.is recently responsible for an outbreak of

infections." In any case, enterococci can no longer be
considered to be uniformly susceptible to glycopeptide

antibiotics.

W’c arc indebted to L. Dcvriesc for help in identification of bacte-

ria and to R Williamson for determination of penicillin-binding

protein patterns.

AW aJd.J in proof: Since submission of this paper, we have ob-

tained conjugal transfer of plasmid p I P8 1 7 to another E. /atrium

strain.
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INTRODUCTION TO REVISED APPLICATION:

The attached proposal is a revision of application 0 1 R29

AI26669-01 originally submitted October 1987, Portions of the
text which have undergone significant revision are indicated by
a line in the right margin. Specific revisions in the application
include

:

Clinical significance of vancomycin resistance : Criticisms
raised in the Summary Statement included the lack of evidence of
pathogenicity of Leuconostoc and the rarity of vancomycin resistance
among Gram positive bacteria. At the time of the original submission,
only one unpublished report described the isolation of Leuconostoc
from blood cultures. Five new reports published within the past year
describe vancomycin resistant (MIC > 256 ug/ml) Leuconostoc isolates
from clinically significant specimens, including blood and cerebrospinal
fluid, suggesting that with growing awareness and proper identification,
these organisms are being increasingly recognized as pathogens. The
association between treatment with vancomycin and colonization or infection
with Leuconostoc species has also been documented in the literature.
Additionally, reports have appeared of other vancomycin resistant
Gram positive bacteria, including S^. faecium and faecalis ,

indicating that vancomycin resistance among Gram positive bacteria
is emerging as a more widespread clinical problem. Furthermore,
a group of French investigators has transferred vancomycin resistance
from resistant enterococci into j>. sanguis via conjugation,
demonstrating that interspecies transfer of vancomycin resistance
may occur among Streptococcaceae

.

Mechanisms of resistance : Further experiments, as delineated
in the Preliminary Studies section, have excluded increased
surface hyarophobicity and increased pool levels of peptidoglvcan
precursors as mechanisms of resistance, narrowing the focus of

proposed experiments. Three highly susceptible isolates (MIC N< 2.5

ug/ml) are now included for comparative studies.

Genetics of vancomycin resistance : The entire genetics section

of the original application has been revised. Experiments to attempt

transfer into unencapsulated S. pneumoniae have been deleted. The

amended proposal provides preliminary data from this laboratory
suggesting that vancomycin resistance is chromosomally meidated in

Leuconostoc. New experiments propose to clone the genetic determinants

of vancomycin resistance in S^. sanguis , and to examine their

potential relationship to vancomycin resistance geses of enterococci

by DNA-DNA hybridization.
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A. SPECIFIC AIMS

Antibiotic resistance among Gram positive bacteria has been
increasing over the last decade. Recently elucidated mechanisms
of resistance in Gram positive organisms have included
remarkably fundamental alterations in bacterial structure. For
example, alterations in the enzymes required for the final steps
in peptidoglycan assembly, the penicillin binding proteins, have
been identified as the cause of intrinsic beta lactam
resistance. The emergence of antibiotic resistance due to
alterations in such structures essential to bacterial growth had
been previously considered extremely improbable. Nonetheless,
it appears that with sufficient selective pressure, increasingly
sophisticated mechanisms of resistance will arise among human
pathogens

.

Vancomycin, a cell wall inhibitor with activity against
virtually all Gram positive organisms, appears to act by binding
to the D-alanyl-D-alanine terminus of peptidoglycan components.
Its unique mechanism of action permits the use of vancomycin for
infections due to Gram positive bacteria resistant to all beta
lactam antibiotics. Thus vancomycin has increasingly been used
as the antibiotic of last resort, for treatment of infections
due to resistant staphylococci and streptococci. In view of the
ubiquitious nature of the D-alanyl-D-alanine target among
bacteria, acquisition of resistance to vancomycin has been
considered to be highly unlikely.

However, within the past several years, reports of
bacteremia, meningitis, and peritonitis due to vancomycin
resistant Gram positive bacteria have appeared from the United
States, Europe and Africa (6,7,8,11,30,57,59,66). Although
vancomycin resistant organisms reported to date represent a
number of species, including Streptococcus faecium , S. faecalis ,

and Staphylococcus hemolyticus , the most commonly reported
isolates are Leuconostoc species (6,7,8,11,30,57). These
organisms, members of the Streptococcaceae which normally reside
in soil and vegetable matter, have only recently have been
described as human pathogens . Leuconostoc cause infections most
frequently in the hospitalized or immunosuppressed patient,
although cases of serious infections in otherwise healthy
persons have been reported. These organisms may demonstrate a

remarkable degree of resistance to vancomycin (minimum
inhibitory concentration [MIC] > 256 ug/ml) (30,39), and appear
particularly to colonize the gastrointestinal tract of patients
receiving vancomycin therapy (2,30)

.

Thus they are of particular
interest both in their intrinsic pathogenicity and in the
possibility that they may confer resistance upon other
gastrointestinal flora such as enterococci. Elucidation of the
mechanism of resistance in these strains may yield new insights
into the strategies involved in antibiotic resistance and its
transfer among species and genera. Furthermore, identification
of mechanisms of resistance due to alterations in peptidoglycan
synthesis may suggest alternate targets of antibiotic action.

The aims of the proposed investigation are to identify the
mechanism of high-level vancomycin resistance in Leuconostoc,
and to characterize the genetic determinants of such resistance.
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Preliminary experiments have excluded antibiotic inactivation,
increased surface hydrophobicity , replacement of D-amino acids
by L-amino acids in cell wall peptides, and increased pool
levels of peptidoglycan precursors as mechanisms of resistance,
and suggested that resistance is chromosomal ly mediated.
Specifically, the aims of this proposal are to:

1. distinguish among the remaining possible mechanisms of
resistance to vancomycin:
a. bacterial cell surface alterations causing decreased

antibiotic penetration
b. hyperproduction of individual peptidoglycan precursor

moieties
c. alteration in the structure of peptidoglycan preventing

antibiotic binding
2. characterize the genetic determinants of vancomycin

resistance in Leuconostoc, and determine the potential for
transfer of vancomycin resistance to other Gram positive
bacteria

B. BACKGROUND AND SIGNIFICANCE

Vancomycin, a cell wall active antibiotic, was isolated in
1955 from Streptomyces orientalis found in soil samples from a

Borneo jungle (12,19). Shortly after it became commercially
available, reports of toxicity appeared, and within a few years
vancomycin was largely displaced by the newly developed
semisynthetic penicillins. However, renewed interest in
vancomycin has arisen over the last several years. The
widespread emergence of methicillin resistance among
Staphylococcus aureus and the more frequent occurrence of
nosocomial infections with organisms such as Staphylococcus
epidermidis and Corynebacteria have necessitated increased used
of vancomycin. Recent preparations of vancomycin which are
highly purified have shown less toxicity, and its use has been
expanded to include first-line therapy for many nosocomial
infections and surgical prophylaxis (19,28,68). The recent
observation of vancomycin resistance in Gram positive bacteria
(6,7,8,11,30,57,59,66) raises grave concerns. Were significant
vancomycin resistance to emerge among Gram positive pathogens,
no effective therapy would be available for many
life-threatening infections.

Vancomycin is a glycopeptide antibiotic with molecular
weight of 1448. The structure is that of a heptapeptide with
two ether bonds and a carbon-carbon bond joining the
substituents to form three large rings. A disaccharide
(composed of glucose and vancosamine) is bound to the peptide
backbone but is not part of the tricyclic structure (52). The
primary mechanism of action of vancomycin is inhibition of
peptidoglycan synthesis, which appears to occur at the cell
wall-membrane interface. Vancomycin binds strongly to peptides
terminating in D-alanyl-D-alanine (45) ; three dimensional models
of the antibiotic reveal a cleft in the molecule which is
probably the site of binding to this acyl-dipeptide (60) .

However, the D-alanyl-D-alanine terminus is common to both the
polymerized cell wall and the precursors of peptidoglycan
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synthesis, and the exact site of vancomycin's inhibitory action
has not been demonstrated in vivo.

Early investigations suggested that the primary site of
vancomycin binding was to the cell wall. Best and Durham
described adsorption of vancomycin to whole cells and cell walls
of Bacillus subtilis , in proportions of up to 750 ug per 1 mg of
wall (3)

.

Perkins and Nieto found that when log phase cultures
of Micrococcus luteus were incubated with vancomycin, the
majority of antibiotic bound was initially in the cell wall
fraction, but as time elapsed, the proportion of antibiotic
found in the membrane fraction increased. There was no
accumulation of vancomycin in the cytoplasm. Although vancomycin
binds in vitro to UDP-N-acetylmuramyl pentapeptide (51) , the
absence of labelled vancomycin in the cytoplasm argues against
binding to the UDP-linked precursors as a mechanism of action in
vivo (50) .

Sinha and Neuhaus observed that vancomycin inhibited
incorporation of muramyl-pentapeptide from UDP-N-acetylmuramyl
pentapeptide into peptidoglycan (61) . This inhibition was
reversed by addition of cell walls, suggesting that cell walls
have a higher affinity for vancomycin than the lipid-linked
membrane acceptor. Such affinity evidence suggested that the
newly formed uncrosslinked peptidoglycan was the site of
vancomycin's action, preventing addition of newly synthesized
subunits. However, the very large amounts of vancomycin bound by
the cell walls of Gram positive bacteria are clearly in enormous
excess of the peptapeptide component of these walls (3)

.

Vancomycin also binds to some structures found in peptide cross
bridges, and to the cross-linked disaccharide dimers of some
bacterial species (45)

.

Complex formation of this type might
account for a significant portion of vancomycin binding to cell
walls, and the contribution of such binding, if any, to the
antimicrobial activity of vancomycin remains unclear. Thus the
results of affinity studies can not be considered predictive of
vancomycin's mechanism of action.

More recent evidence suggests that the inhibitory action of
vancomycin may occur at the level of the lipid-linked precursor.
Spin-label studies have shown that vancomycin will complex with
undecaprenyl-diphospho-N-acetyl muramylpentapeptide (33) . In
particulate enzyme preparations of M. luteus , vancomycin
inhibited the utilization of phospholipid-disaccharide-
pentapeptide for peptidoglycan synthesis at concentrations
similar to those inhibiting cell growth (1) . Effects on the
phospho-N-acetylmuramy 1- pentapeptide translocase reaction are
also consistent with binding to the lipid intermediates. At
concentrations of 50 ug/ml vancomycin inhibits the exchange
reaction but stimulates the overall transfer reaction, probably
by complexing with the undecaprenyl diphospho-muramyl
pentapeptide, preventing reassociation with the translocase
enzyme. Enhancement of transfer is not observed when
UDP-N-acetylmuramy 1-tetrapeptide is used as the substrate (22).
In summary, vancomycin is likely to act by inhibition of
transfer of the lipid-linked precursors to the nascent
peptidoglycan, by binding to D-alanyl-D-alanine residues present
in either the lipid intermediates or nascent peptidoglycan.

[
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Because of the ubiquitous nature of the D-alanyl-D-alanine
terminus in bacterial cell walls, the acquisition of vancomycin
resistance among Gram positive bacteria has been held as highly
unlikely. (Gram negative bacteria evade the action of vancomycin
by the presence of an outer membrane which excludes large
molecules [10]). Reports of vancomycin resistance among Gram
positive bacteria have been rare. Reviews of published
susceptibility data from 1956 to 1978 noted that staphylococci
tested after 1960 were uniformly susceptible, and only rare
isolates of streptococci were resistant (67)

.

More recently,
moderately resistant isolates of Staphylococcus hemolyticus (MIC
= 8 ug/ml) were recovered from the peritoneal fluid of a patient
who had received long term vancomycin therapy; upon repeated
exposure to vancomycin, stable clones with MICs of up to 128
ug/ml could be selected (59) . Enterococci with vancomycin MICs
of 512 ug/ml have also recently been isolated from the blood and
gastrointestinal tract (38,66). In some strains a plasmid (34 to
38 kilobases) was identified which conferred vancomycin
resistance when introduced into susceptible enterococci or
Streptococcus sancjuis (38) . Other strains of vancomycin
resistant S. faecium have been described which lack plasmids
(66), suggesting that in some isolates, vancomycin is
chromosomal ly mediated.

Although vancomycin resistance has now been described in
several Gram positive genera, the majority of vancomycin
resistant isolates causing bacteremia have been identified as
Leuconostoc species. Most of the affected patients had been
receiving broad spectrum antibiotics, including vancomycin, or
had serious underlying diseases (6,30,57). However, the
isolation of Leuconostoc from the cerebrospinal fluid of a

previously healthy young woman with meningitis suggests that
these organisms may be pathogenic for the non-hospitalized

,

non-immunocompromised host as well (7)

.

Most clinical isolates of Leuconostoc are initially
identified as pneumococci or viridans streptococci, due to their
colonial morphology and fermentation profile, and are only
subjected to appropriate testing and identified correctly when
vancomycin resistance is observed. Production of gas from
glucose-containing media, which distinguishes leuconostocs from
other Streptococcaceae , is not routinely performed in clinical
laboratories (16) . Thus the true frequency of infections due to
Leuconostoc, and the prevalence of resistance among clinical
isolates, remains unknown. Clinical isolates identified thus
far, as well as many strains from agricultural sources,
demonstrate resistance to vancomycin concentrations as high as
1000 ug/ml (6,7,8,11,30,49). However, susceptible strains are
also found among agricultural isolates (MIC

N
< 2.5 ug/ml) (49).

The high degree of resistance, the presence of both resistant
and susceptible strains within the species, and their usually
modest degree of pathogenicity make leuconostoc an excellent
model for study of vancomycin resistance in the laboratory.
Elucidation of the mechanism of resistance in these strains may
add significantly to present knowledge of peptidoglycan
synthesis, as well as the strategies involved in the development
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of antibiotic resistance and potential means of circonvent ing
these

.

In addition, Leuconostoc are of particular interest as a

reservoir of vancomycin resistant organisms, with the
possibility for transfer of the genetic determinants of
resistance to other Gram positive bacteria. Recent evidence
suggests that mic-roorganisms without significant human
pathogenicity may act as a source of resistance determinants for
highly pathogenic -bacteria (47). For example, homology has been
demonstrated between the chromosome of Streptomvces erythreus
Jwhich produces erythromycin and is intrinsically resistant to
erythromycin) and ermD, the MLS resistance element found in
resistant strains of Bacillus licheniformis , which in turn is.

related to resistance determinants found in some pathogenic
streptococci and staphylococci .. These observations have led tc_
the suggestion that soil bacteria may exchange genetic material
with human pathogens, possibly via introduction of insertion
sequences, and may spread via transpcsons to Gram positive
pathogens (31)

.

Of greatest concern, however, in the potential role of
Leuconostoc as "carriers” of genetic determinants encoding
vancomycin resistance is the recent finding of these organisms
in -the hospital environment. Leuconostoc species appear to
reside in the gastrointestinal tract, particularly in patients
with underlying disease, and recent evidence suggests that
treatment with vancomycin predisposes to colonization with these
organisms "(2,37). The gastrointestinal tract is also the site
from which vancomycin resistant enterococci have been isolated
(38). In the laboratory, Leuconostoc species have been shewn to
exchange genetic material residing on plasmids or transpcsons
with other streptococci, including S. faecalis (29,54,66). The
possibility that Leuconostoc may exchange genetic determinants
of antibiotic resistance with other human .gastrointestinal
pathogens warrants further investigation because of its*

sicnificant clinical implications .The high prevalence of MLS
resistance today, three decades after the introduction of these
antibiotics, demonstrates that once established in Gram positive
pathogens, resistance determinants may spread widely across
interspecies and intergeneric barriers. Although vancomycin has
been used sparingly compared to other antibiotics, factors such
as increasing methicillin resistance among S. aureus and larger
numbers of patients at risk for nosocomial infections will
continue to mandate its more frequent use, increasing selective
pressure for the spread of resistance.

C. PRELIMINARY STUDIES:

I. Mechanism of resistance:

Previous work by the principal investigator was aimed at
elucidating the mechanism of resistance to beta-lactam
antibiotics in Streptococcus pneumoniae . In this case,
resistance appears to be due to alteration in the antibiotic
target, i.e. the penicillin binding proteins, membrane bound
proteins which catalyze the final steps in cell wall assemrly.
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In isolates obtained from clinical sources, as well as
laboratory mutants and genetic transformants, low and
intermediate penicillin resistance was shown to be correlated
with stepwise decreases in the affinity of the penicillin
binding proteins (PBPs) for penicillin (24; Appendix B) . In very
highly resistant clinical isolates from South Africa, resistance
was associated with an alteration in molecular size of the
largest PBP as well as diminished affinity for penicillin and
decreased PBP production (25; Appendix C) . Examination of highly
resistant pneumococci from other locales showed slight
variations in PBPs, but in all the highest molecular weight PBP
was replaced by an immunological ly related protein with
diminished affinity for penicillin (20; Appendix D)

.

Preliminary studies of vancomycin resistance in this
laboratory have been aimed at distinguishing among the four
general types of resistance: a) antibiotic inactivation, b)

increased production of antibiotic targets, c) structural
alteration of antibiotic target, and d) decreased penetration
of the antibiotic. Initial experiments have used five strains
which were isolated from blood cultures of hospitalized
patients: VR and CH ( Leuconostoc paramesenteroides ) , and VR1,
VR2 , and MM ( L.mesenteroides ) (30); and six from agricultural
sources: 33313 ( L. paramesenteroides ) , and 14AM, 688, 39, 8293,
and Va ( L. mesenteroides ) . All strains were identified on the
basis of gas production from glucose and typical fermentation
and hydrolysis reactions (16,30).

MICs of leuconostoc for vancomycin were determined by
two-fold dilutions of antibiotic in in four media: c+y, a

semisynthetic casein hydrolysate medium containing 0.1% yeast,
MRS medium (42), tryptic soy broth (TSB) and Mueller Hinton
broth. The MIC for vancomycin of the five clinical isolates
tested ( L. mesenteroides strains VR1 , VR2 , MM, and L.
paramesenteroides strains VR and CH) was 512 ug/ml in, the four
media tested, with initial inocula of either 10

4
or 10

b
cfu/ml.

Assays performed at 25
c
C, 30°C, 37°C, and 42°C, or at pH ranging

from 4.65 to 8.0, showed no difference in MIC. Strain VR has
maintained its high level resistance after three years of frozen
storage and after growth for over 50 generations in
antibiotic-free media. The MIC of strain VR for ristocetin and
each of the semisynthetic vancomycin analogues A47934, A41030A,
A35512B, N-demethyl vancomycin , aglycovancomycin (provided by
Robert Hamill, Ph.D., Eli Lilly and Co.), and for actaplanin G,
tested in c+y media, was greater than 100 ug/ml. The susceptible
isolates of Leuconostoc obtained from industrial sources,
strains 688, 14AM, and 39, had MIC's for vancomycin of < 2.5
ug/ml; the resistant isolates 33313, 8293, and Va showed MIC's
of > 512 ug/ml.

Preliminary experiments also revealed a marked degree of
"tolerance" (26; Appendix E) , i.e., resistance to the lytic and
killing effects of cell wall active antibiotics, for both
vancomycin resistant and susceptible strains. Cultures of
strains VR, VR1 or 688 to which penicillin was added at five
times the MIC showed inhibition of growth, but no decrease in
optical density was observed, and killing was minimal (one log
decrease in viability after 24 hours of incubation) . This
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property was also apparent after treatment with suprainhibi tory
concentrations of vancomycin; no decrease in viability occurred
after 24 hours of incubation with two times the MIC of
vancomycin.

a) Antibiotic inactivation: To determine whether vancomycin
resistance was due to either destruction or surface adsorption
of the antibiotic, strain VR was incubated with either 32 or 500
ug/ml of vancomycin for 18 hours at 37° C in TSB or c + y. After
centrifugation, the supernatant fluid was passed through a

sterile filter and used in two fold dilutions to determine the
concentration of the antibiotic using a bioassay (MIC
determination) with susceptible strains of S. pneumoniae and S

.

sanguis . Vancomycin incubated in sterile medium for 18 hours at
37° C was used as a control. No change in the titer of
vancomycin was observed after incubation of the antibiotic for
2, 4 or 18 hours with strain VR prior to filtration and dilution
for use in the bioassay.

In order to test a possible removal of vancomycin through
weak or strong adsorption to the surface of the VR cells, the
vancomycin-containing media was either "gently" separated from
the bacteria by careful sterile-filtration or exposed to shear
by vortexing with glass beads and centrifuged prior to
sterile-filtration. Results of these experiments are summarized
in table 1. Neither procedure caused a significant decrease in
the concentration of vancomycin as determined by the bioassay.

In order to exclude -more complex mechanisms of drug
"inactivation," strain VR was cocultivated with a vancomycin
sensitive pneumococcal strain equipped with a streptomycin
resistance marker (R6St, vancomycin MIC 0.25 ug/ml). VR was
incubated with R6St in tubes containing twofold dilutions of
vancomycin (ranging from 0.1 to 32 ug/ml) for 6 hours. Aliquots
from each tube were plated in c+y agar and c+y agar containing
100 ug/ml streptomycin to allow selective scoring of survivors.
The presence of VR cells did not affect the bactericidal effect
of vancomycin on the pneumococcal indicator strain; no colonies
of R6St survived 6 hours incubation with 0.25 ug/ml or more of
vancomycin.

In a similar experiment, the rate of killing of R6St by
vancomycin (2.5 ug/ml) in the presence and absence of strain VR
was determined by plating aliquots of cultures every 2 hours.
There was no difference in the number of R6St colonies surviving
exposure to vancomycin.

Thus, inactivation of the antibiotic in the broadest sense
of the word seems to be excluded as the mechanism of vancomycin
resistance

.

b) Increased production of antibiotic targets (effect of
precursor production) : To test the possibility that strain VR
may overproduce pentapeptide containing peptidoglycan
precursors, 3 antibiotics capable of blocking earlier steps in
cell wall synthesis were used in combination with sub-MIC
concentrations of vancomycin. VR was incubated in MRS medium
with sub-MIC concentrations of bacitracin (which prevents
regeneration of the unaecaprenyl carrier) , D-cycloserine (which
inhibits production of D-alanvl-D-alanine) , or LY146032 (a

peptoliae antibiotic which inhibits production of UDP-linked
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peptidoglycan precursors) in the presence of 200 ug/ml of
vancomycin. There was no effect on growth of VR as monitored by
optical density when concentrations of 0.5 x MIC or greater of
each of the 3 antibiotics was tested. However, sub-MIC
concentrations of cycloserine or bacitracin in combination with
vancomycin yielded growth inhibition of the susceptible strain
688. Results of a typical experiment are shown in figure 1

(appendix A) . Although they do not exclude the possibility,
these findings suggested that hyperproduction of peptidoglycan
precursors might be an unlikely mechanism of antibiotic
resistance

.

To further explore this hypothesis, UDP-linked
peptidoglycan precursors of strains VR, VR1, and 688 were
assayed (15,44). One liter cultures

7
of each stgain were grown in

MRS medium to mid log phase (5 x 10 to 2 x 10° cells per ml) ,

chilled rapidly, and harvested by centrifugation. Cells were
boiled and then extracted with cold trichloroacetic acid (TCA)

,

final concentration 5%, for 20 minutes. Cell debris was removed
by centrifugation (15,000 x g for 20 minutes). The supernatant
fluid was extracted three times with ether to remove TCA, and
the pH adjusted to 7.0. Samples were then dried, resuspended in
1 ml water, applied to a Sephadex G25 column (16 x 100 cm) , and
eluted with water. Two ml factions were collected. Fractions
were assayed for N-acetyl hexosamines by the method of Ghuysen
(17) after mild acid hydrolysis (0.1 N HCl at 100°C for 5

minutes) . *

Figure 2 (appendix A) ^shows the results of a typical
experiment, using 5.6 x 10

1
cells of strain VR1 . N-acetyl

hexosamine containing compounds were eluted in two peaks, as
described by Mengin-Lecreulx et al (44) , the first corresponding
to UDP-' -acetyl-muramic acid and its peptide derivatives, the
second t3 UDP-N-acetyl-glucosamine . No significant difference
was apparent in the concentrations of total UDP-hexosamines
between the two resistant strains VR and VR1 and the susceptible
strain 688 (range 30 to 42 nmol per 10

1
cells) , suggesting that

significant hyperproduction of cell wall precursors is an
unlikely mechanism of resistance. However, this preliminary
separation does not distinguish among individual precursors;
alterations in the structure or relative proportions of
precursors have not been excluded . Therefore , the pooled
fractions will be subjected to high pressure liquid
chromatography for more detailed analysis (see below)

.

c) Change in the composition of cell wall peptides ; Given
the specificity of vancomycin for D-alanyl-D-alanine the
possibility was tested that vancomycin resistance in strain VR
is related to a major change in cell wall composition, e.g.
replacement of D-alanine with another amino acid. Purified cell
walls were prepared as follows: Cultures of VR were grown to
mid log phase in c+y medium, chilled rapidly, and harvested by
centrifugation. The cells were suspended in chilled saline
phosphate buffer and boiled in sodium dodecyl sulfate (SDS,
final concentration 4%) for 30 minutes. After extensive washing,
acid washed glass beads were added and the cells broken with 10
one-minute pulses on a vortex mixer. Unbroken cells were removed
by centrifugation. The cell wall fraction was harvested by
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centrifugation, resuspended in 100 mM MgSO and incubated with
10 ug/ml DNase and 50 ug/ml RNase for 2 hours. CaCl

2 (10 mM) and
trypsin (100 ug/ml) were added, and the mixture incubated
overnight. The mixture was boiled in 1% SDS for 30 minutes,
washed extensively, boiled in 8M LiCl for 15 minutes, washed and
boiled in 100 mM EDTA for 15 minutes. After washing, the
preparation was lyophilized prior to weighing.

Lyophilized cell wall preparations were hydrolysed in 6N
HC1 for 16 hours at 110 C. Samples were analyzed on a Durrum
D-500 amino acid analyzer with detection by the ninhydrin
reaction. Acid was removed from an aliquot of hydrolysed wall by
evaporation and the preparation resuspended in 10 mM
triethylamine buffer and incubated with D-amino acid oxidase (20
ug/ml) overnight at 37 C. Treated and untreated aliquots were
then subjected to derivatization with phenylisothiocyanate and
amino acid analysis by high performance liquid chromatography.

Amino acid analysis by both methods revealed a molar ratio
of alanineiglutamic acid : lysine : serine of 3 . 1 : 1 . 3 : 1 : 0 . 5 . After
treatment with D-amino acid oxidase, the ratio of alanine to
lysine was decreased to 2:1. These results are consistent with
the peptidoglycan structure A3«( of Schleifer and Kandler (58)

,

with interpeptide crosslinks of L-alanyl-L-alanyl-serine. Thus
vancomycin resistance in strain VR is not due to a change in
composition of stem peptides or replacement of
D-alanyl-D-alanine with L-amino acids.

d) Alteration in antibiotic penetration : Decreased
penetration of the antibiotic would appear to be an unlikely
mechanism of resistance in Gram positive bacteria, which lack
the outer membrane present in Gram negative organisms. Previous
studies using electron microscopy suggest the surface structure
of Leuconostoc is similar to that of other Streptococcaceae (5)

.

Some isolates of Leuconostoc produce large dextran capsules
(diameter up to 6 urn) which conceivably might hinder antibiotic
penetration in .a fashion analogous to the alginate layer of some
Pseudomonas species (62)

.

Preliminary experiments showed that
vancomycin resistant isolates retained their high level
resistance after growth for 20 generations in sucrose free
medium, or in the presence of dextranase (10 U/ml), excluding
hindrance of vancomycin penetration by dextran.

Preliminary experiments also revealed an unusual property of
Leuconostoc in their selective susceptibility to beta lactam
antibiotics. Ten beta lactam antibiotics selected for their
differences in degree of hydrophobici ty were tested against
three vancomycin resistant strains of Leuconstoc (VR, VR1 , VR2)

.

The log of the MIC showed a strong inverse correlation with the
log of P , the partition coefficient of octanol :water for each
antibiotic tested (linear regressions, r = -.85 to -.89, p <

.001), suggesting a potential barrier to hydrophilic antibiotics
(69)

.

However, comparison of the susceptible strains 688 and 39
revealed a similar correlation. Furthermore, direct measurement
of cell surface hydrophobicity by hexadecane : water partitioning
(56) revealed no significant differences between vancomycin
susceptible and resistant strains.

In summary, several mechanisms of vancomycin resistance
have been excluded: destruction of antibiotic, replacement of

[426] Recombinant DNA Research, Volume 13



PRINCIPAL INVESTIGATOFVPROGRAM DIRECTOR.
Sandra Handwerger, M.D.

D-amino acids by L-amino acids, alterations in surface
hydrophobicity and significantly increased pools of cell wall
precursors. Thus the proposed project will aim to examine
structural alterations resulting in a barrier to antibiotic
penetration or decreased binding of vancomycin to peptidoglycan
precursors

.

II. Genetics of vancomycin resistance:

Little is known about the genetics of Leuconostoc in
general, and the site of genetic information encoding vancomycin
resistance is unknown. Data from enterococci indicate that
vancomycin resistance may be plasmid mediated, but also occurs
in plasmid-free strains, suggesting potential transfer via
transposon. Most Leuconostoc strains carry plasmids, but no
association with antibiotic resistance phenotypes have been
established (49,54).

Similarly, preliminary experiments in this laboratory
showed both susceptible and resistant strains to carry a number
of plasmids, without apparent correlation to susceptibility
pattern. A rapid plasmid DNA procedure was used which is a
modification of several published procedures (4,48). Cultures (4

ml) were grown to late log phase in MRS medium, and the pH
adjusted to 7.0 with NaOH. Cells were harvested by
centrifugation, washed and resuspended in 1 ml 0.05 M tris HC1,
0.01 M EDTA (TE buffer), pH 8.0. Cells were lysed by incubation
with lysozyme (1 mg/ml) and mutanolysin (50 U/ml) for 6 minutes
at 37°C. TE buffer, pH 12.3, with 4% SDS was added, the mixture
incubated for 10 minutes, and neutralized with 30 ul of 2.0 M
tris pH 7.0. Chromosomal DNA was precipitated by addition of 240
ul 5.0 M NaCl and chilling on ice. Debris was removed by
centrifugation (10,000 x g) . Plasmid DNA was precipitated with
cold ethanol, extracted with phenol, and resuspended in 0.05 M
tris, 0.005 EDTA, 0.05 M NaCl, pH 8.0. The DNA content of each
preparation was estimated by spotting aliquots onto ethidium
bromide-agarose plates and comparing to standards of salmon
sperm DNA under UV illumination. Approximately 0.2 ug DNA of
each preparation was used in agarose gel electrophoresis (0.6 to
0.8%, 5 V/in) . Results are shown in table 2. Both susceptible
and resistant strains tested carried plasmids of similar
molecular sizes, and two vancomycin resistant strains appeared
to harbor no plasmids. These preliminary findings suggest that
the genetic determinants of vancomycin resistance, at least in
some strains of Leuconostoc, reside on the chromosome.

Strains VR1 and VR were "cured" by incubation with one-half
MIC of novobiocin or rifampin for 18 hours, followed by plating
on tryptose soy agar (TSA) . Colonies were then replica plated
onto agar containing vancomycin (20 ug/ml) , lactose indicator
agar, and sucrose agar. No colonies were identified that had
lost vancomycin resistance, lactose fermentation, or dextran
production. Screening of novobiocin treated colonies by agarose
gel electrophoresis revealed no loss of plasmids. Screening of
rifampin treated colonies revealed single plasmid loss in
approximately 10% of colonies, without loss of the phenotypic
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traits tested. Repeated "curing" of these partially cured
isolates is presently underway.

For transformation experiments, DNA was prepared by the
method of Marmur (43) , except that Leuconostoc species were
lysed by exposure to mutanolysin (50 U/ml) and lysozyme (1

mg/ml) prior to addition of SDS. S. sanguis V288 was grown to
competence in brain heart infusion (BHI) with 10% fetal calf
serum, and frozen with 10% glycerol at -70°C (53) . For
transformation, aliquots of competent cells were thawed and
incubated with 20 ug/ml DNA for 15 minutes, treated with DNase,
and plated in BHI agar with 5% sheep blood over a base layer of
BHI agar. After 90 minutes incubation to allow expression, an
over layer of antibiotic containing BHI agar was added. When the
donor DNA was L. mesenteroides 688St, a spontaneous
streptomycin resistant mutant of 688, transformants growing on
200 ug/ml ^treptomycin were obtained at a frequency of 6 x 10

2

per 7 x 10 competent cells; this was comparable to the
frequency obtained using the spontaneous resistant S. pneumoniae
R6St as a donor (6 x 10

Z per 8 x 10
7 competent cells). However,

when strain VR or VR1 was used as DNA donor, and transformants
selected with vancomycin agar (20 ug/ml) , no vancomycin
resistant transformants were obtained. Lack of transformants may
be related DNA preparation technique resulting in shear of large
fragments, or lack of homologous regions allowing recombination.
Alternatively, S. sanguis may express vancomycin resistance
inducibly rather than constituitively , as has been shown when
the DNA donor is S. faecalis . Therefore, experiments are
presently underway to test for inducible resistance:
transformants are screened by 18 hour incubation with sub-MIC
concentrations of vancomycin (agar overlayer of 0.5 ug/ml)
followed by a second overlayer containing a higher concentration
of vancomycin (20 ug/ml)

.

D. EXPERIMENTAL. DESIGN AND METHODS

The intent of the proposed project is two fold; these
avenues of investigation will be pursued concomitantly. The
first aim is to determine the mechanism of resistance to
vancomycin. The second aim is to characterize the genetic
determinants of resistance, and further to develop a pair of
isogenic strains for more detailed mechanistic studies.

I. Mechanism of Resistance:

Preliminary experiments have excluded antibiotic
destruction or surface adsorption, increased surface
hydrophobicity , replacement of D-amino acids by L-amino acids in
cell wall peptides, and increased pool levels of N-Ac-hexosamine
containing precursors as mechanisms of resistance in the
clinical isolates of Leuconostoc. The experiments described
below aim to distinguish between: a) bacterial cell surface
alterations causing decreased penetration of the antibiotic, b)

altered production of target sites, i.e. specific peptidoglycan
precursors moietis, and c) alteration of peptidoglycan structure
preventing binding to the target of antibiotic action.
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a) Decreased antibiotic penetration :

The first potential mechanism of resistance to be studied
is a barrier to penetration of the antibiotic. This hypothetical
barrier might be present at the level of the cell wall,
hindering antibiotic penetration through the wall, or at the
membrane, potentially protecting sites of beta-lactam action
(penicillin binding proteins) as well as the membrane-bound cell
wall precursors. Elucidation of the nature and location of such
structures might also aid in pinpointing the site of
vancomycin's wall-inhibitory action.

Vancomycin binding to whole cells and purified cell walls;
To initially assess the role of antibiotic penetration in
resistance, binding of vancomycin to purified cell walls of a

susceptible strain and a resistant strain will be compared to
that of whole cells. While development of an isogenic pair is
underway, strains 688 (MIC = 1.25 ug/ml) and VR1 (MIC > 512
ug/ml) will be used for comparison in initial experiments.
These strains are identical in their fermentation reactions, and
show identical protein patterns in whole cell lysates separated
by SDS-polyacry lamide gel electrophoresis.

Purified cell walls will be prepared as described above,
omitting the LiCl and EDTA steps. h propriony lvancomycin will
be prepared by the method of Fong et al (14) . Aliquots of mid
log phase cells will be exposed to various sub-inhibitory
concentrations of labelled vancomycin. At various time points,
cells will be harvested, washed, and aliquots removed for
determination of binding by scintillation counting. Binding to
equivalent aliquots of cell wall preparations (as determined by
dry weight of cells) will be measured by the same method.

The results of these initial experiments will aid in
distinguishing among the broad types of antibiotic resistance
and serve to direct the course of subsequent investigations.
Although any binding which occurs may be non-specific, the lack
of detectable binding to both walls and cells would suggest an
alteration in target structure or a structural barrier at the
level of the cell wall. Increased binding to isolated cell walls
as compared to whole cells would suggest the possibility of a

permeability barrier which is removed by cell wall purification
(e.g., membrane-bound, or a wall-bound structure lost during the
cell wall preparation procedure)

.

Teichoic acids: To assess the possibility that teichoic
acids represent a wall bound barrier to antibiotic penetration,
cell walls will be prepared with both sodium hydroxide and
trichloroacetic acid extraction to remove teichoic acids, and
vancomycin binding to these preparations assayed as described
above. In the event of a significant difference in binding
between cell walls prepared to retain or to remove teichoic
acids, the teichoic acids of sensitive and resistant strains
will be compared with regard to structure and sites of
attachment to the glycan moiety of the cell wall. Previous cell
wall analysis suggests that some L. mesenteroides contain a

glycerol teichoic acid with rhamnose and glucose substituents
(27) .
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Teichoic acids will be extracted from cell wall
preparations with trichloroacetic acid and isolated by gel
filtration followed by affinity chromatography (concanavalin A)

.

Component sugars will be identified by acid hydrolysis followed
by paper chromatography, and determined quantitatively by
standard assays.

To determine the relative proportions of teichoic acids and
the sites of teichoic acid attachment in susceptible and
resistant strains, purified cell walls will be prepared from
cells labelled with h-lysine. Wall preparations will be
digested with muramidase, and separated by thin-layer
chromatography. Fragments will be located by autoradiography and
identified by comparison to E. coli standards of disaccharide
monomers, bis-disaccharide dimers, and oligomers. Digested cell
wall preparations will also be subjected to concanavalin A
affinity chromatography, and the non-bound fraction (lacking
teichoic acid) will be determined by scintillation counting.
Eluted fragments will then be separated by thin-layer
chromatography to determine the proportions of monomers, dimers,
and oligomers (and thus estimate the degree of cross-linking) in
the teichoic acid-containing cell wall fragments (13)

.

Lipoteichoic acids: Other structures which might conceivably
diminish vancomycin binding by a barrier mechanism include
lipoteichoic acids, membrane or wall bound proteins, or an
unusual lipid content of cell walls or membranes. Since these
cell 'surface structures have not been characterized in
Leuconostoc, initial experiments will be aimed at identifying
appropriate extraction and isolation techniques in order to
qualitiatively compare these structures in resistant and
susceptible strains.

Lipoteichoic acids will be extracted by treatment of cells
with chloroform: methanol followed by extraction with
phenol : water . The extract is treated with DNase and RNase,
concentrated by . ultrafiltration and separated by chromatography
on octyl-Sepharose CL-4B , which separates species according to
difference in content of fatty acyl groups (32)

.

An alternate
method, which has been successful in S. mutans , uses initial
separation of extracted material by Sepharose 6B, followed by
anion exchange (DEAE-cel lulose) with elution in
chloroform:methanol iwater (34). Because biologic activity is
not required for these studies, the published techniques will
also be modified by the addition of SDS during the anion
exchange step. Depending on the yield, elution solvents with
higher degrees of hydrophobicity may be required. If the yield
from these techniques is low, extractions will be repeated with
phenol rchloroform: light petroleum solvent mixtures, which are
more efficient for extraction of hightly hydrophobic structures
(68). Identification of components will be performed by thin
layer chromatography of acid-hydrolyzed material.

Protein and lipid substituents: Other potential barrier
structures in the cell surface of vancomycin resistant strains
include lipids and hydrophobic proteins, which may be cell wall-
or membrane-bound. To identify such substituents, screening
techniques to identify potential differences in whole cells of
resistant and susceptible cells will be employed; thereafter.
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cell walls and membranes will be examined by similar techniques.
Lipids will be extracted by mechanical disruption of cells,
extraction with methanol : ether , and separation by thin layer
chromatography. Highly hydrophobic substituents will be
extracted with light petroleum mixtures. Membrane proteins will
be identified by SDS-polyacry lamide gel electrophoresis.
Penicillin binding protein assays will be performed as
previously described (24,25).

b) Altered production of antibiotic targets :

An excess of antibiotic targets represented a second
potential mechanism of vancomycin resistance in Leuconostoc spp.
Hyperproduction of lipid-linked pentapeptide precursors might
result in an excess of binding sites, allowing continued growth
of peptidoglycan. Although preliminary experiments suggested
that the total pool of UDP-linked peptidoglycan precursors is
similar in susceptible and resistant strains, quantitation of
individual precursor moieties requires further separation, to
exclude alterations in relative production of individual
precursor moieties (e.g. increase in tetrapeptide precursors).
Thus, UDP-hexosamine containing fractions of TCA extracted
cultures collected from gel filtration as described above will
be further separated by reverse phase high pressure liquid
chromatography (RP-HPLC) . Separation is acheived using a

u-Bondpak C. _ column with isocratic elution using 0.05M ammonium
phosphate, pH 3.65 (15,44).

c) Alteration in antibiotic target :

A third potential mechanism of resistance is an alteration
in the structure of the target of vancomycin which prevents
binding. Nieto and Perkins measured the binding of various
peptides to characterize the required structural elements for
binding. They found that stable complex formation required three
amide linkages, a free terminal carboxyl group, and the presence
of D-amino acids or glycine at the terminal and penultimate
positions. Alterations proximal to the terminal tripeptide had
little effect on binding (45)

.

Preliminary experiments excluded the replacement
D-alany 1-D-alanine with L-amino acids in the resistant strain
VR. However, amino acid analysis of polymerized peptidoglycan
does not exclude alterations in processing of the peptidoglycan
precursors prior to incorporation into the cell wall which might
prevent vancomycin binding, or conceivably, alteration in the
order of amino acids in the stem peptide. Nascent peptidoglycan
might be produced from tetrapeptide rather than pentapeptide
precursors, as in Gaffkva homari (21,23). However, the
transpeptidation reaction is presumed to require the breaking of
the D-alanyl-D-alanine bond as a source of energy in the
ATP-free milieu outside the cytoplasmic membrane. Thus in the
Gaffkya system a proportion of pentapeptides are required as
donors for transpeptidation. Conceivably, in a system using
solely tetrapeptide precursors, an alternative source of energy
for transpeptidation would be available. To distinguish among
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these possibilities, and to assess the effect of vancomycin on
cell wall synthesis, three approaches will be employed:
characterization of vancomycin binding to peptidoglycan stem
peptides, structural analysis of peptidoglycan precursors, and
assessment of peptidoglycan synthesis from UDP-linked precursors
in a permeabilized cell system.

Binding of vancomycin to stem peptides: To determine
whether structural alterations in the stem peptides prevent
binding to vancomycin, purified cell walls of vancomycin
Resistant and susceptible strains will be labelled with
J
H-lysine, and treated with purified pneumococcal amidase (which

cleaves stem peptides from the glycan backbone) . Affinity of
isolated peptides for vancomycin will be compared in the two
strains by affinity chromatography (vancomycin coupled to
activated CH-Sepharose-4B) . Comparison of the degree of binding
with results of the experiments described above to estimate
degree of cross-linking will be of value in determining the
degree of "non-specific" binding, i.e. binding to cross-links
rather than stem peptides, which has been described by Perkins
(51). Eluted fragments will be separated on the basis of degree
of crosslinking by thin layer chromatography (13) . In the event
that uncrosslinked peptides do not bind to vancomycin, the amino
acid sequence of the stem peptides will be determined by partial
hydrolysis and dinitrophenylation.

Structure. of UDP-linked precursors : The RP-HPLC assay of
UDP-linked precursors described above allows both quantitation
and structural analysis of precursor pools. Under the described
conditions, UDP-N-acetyl-muramyl-tri- , tetra-, and pentapeptides
are separated. Collected fractions will be subjected to amino
acid analysis for confirmation of structure.

Peptidoglycan synthesis in permeabilized cells: To further
assess the components of peptidoglycan synthesis in vancomycin
resistant Leuconostoc, a permeabilized cell system will be used.
This represents 'a cell-free model for examining peptidoglycan
synthesis, to which the appropriate UDP-linked precursors are
added. Some evidence suggests this model may more closely
represent wall synthesis in vivo than wall-membrane
preparations, at least in Gram negative species (36). This
system will be used to determine whether susceptible and
resistant Leuconostoc can synthesize peptidoglycan solely from
tetrapeptide rather than pentapeptide precursors, and which
precursor type is used preferentially.

Permeabilized cells are prepared by shaking mid-log phase
cultures of bacteria with toluene in the cold. Aliquots of cells
are then incubated with 4C-labelled UDP-linked peptidoglycan
precursors (enumerated below) and aliquots removed at various
time points and boiled in SDS. The SDS-insoluble material
(synthesized peptidoglycan) is collected on membrane filters,
washed and counted in a scintillation counter (39). UDP-linked
precursors will be added to permeabilized cells as follows:
A) UDP-N-acetyl-

[

14
C] glucosamine + UDP-N-acety 1-muramy

1

pentapeptide .

B) UDP-N-acetyl-

[

i4
C] glucosamine + UDP-N-acety 1-muramy

1

tetrapeptide

[432 ]
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1

4

C) UDP-N-acety 1-
[ C] glucosamine + UDP-N-acetyl-muramy

1

tripeptide
D) UDP-N-acety 1-glucosamine + UDP-N-acetyl-muramy

1

l

1 X] pentapeptide + UDP-N-acety 1-muramyl tetrapeptide

.

Because cell wall synthesis does not appear to be affected by
vancomycin in resistant Leuconostoc, previously published
methods for obtaining high yields of precursors are unlikely to
be successful. Thus initial experiments will use S. aureus
precursors. UDP-N-acetyl muramyl pentapeptide will be obtained
from S. aureus as described by Gorecki (18) . Tetrapeptide
precursor will be derived by treating pentapeptide with
D,D-carboxypeptidase (22)

.

Tripeptide precursors will be
prepared as for pentapeptides but culture growth will be
inhibited by cycloserine rather than vancomycin (22)

.

In the event that the permeabi lized cell system can not be
adapted to Leuconostoc using either toluene or ether as a
permeabilizing agent, these experiments will be performed using
the wall-membrane model which has been described for several
Gram positive bacteria (21)

.

Bacteria are grown to early log
phase and disrupted mechancial ly ; the wall-membrane fraction is
obtained by centrifugation. In some species freeze-thawing of
the preparation obtained may yield higher synthetic activity
(35). Labelled UDP-linked precursors are added to aliquots of
this preparation, and newly synthesized insoluble peptidoglycan
measured as described above.

I I

.

Genetics of vancomycin resistance :

Genetic systems in Leuconostoc have not been extensively
studied. Both vancomycin resistant and susceptible strains may
harbor multiple plasmids, but the relationship between
extrachromosomal elements and antibiotic resistance is unknown
(49) . Preliminary experiments in this laboratory suggest that
vancomycin resistance may be a chromosomal trait. Thus the
approach to characterizing the genetic determinants of
vancomycin resistance and developing isogenic pairs will
involve cloning of the vancomycin resistant trait.

Because vancomycin resistance cannot be expressed in
E. coli , which is intrinsically resistant by virtue of the outer
membrane present in Gram negative bacteria, the approach to
cloning will require a Gram positive host. A second difficulty
is the lack of genetic systems available in Leuconostoc species.
Although Leuconostoc may exchange plasmids via conjugation,
transformation by either chromosomal or plasmid DNA has not been
documented in Leuconostoc. For these reasons the naturally
transformable strain S. sanguis Challis V288 will be used as the
recipient in cloning experiments. Leclerq et al have shown that
S. sanguis can express vancomycin resistance (although the trait
appears to be inducible rather than constituitive) when
transformed by the S. faecalis plasmids pIP816 or pIP817 (38) .

Furthermore, experiments in this laboratory demonstrate that
S . sanguis Challis can express antibiotic resistance traits
conferred by transformation with Leuconostoc chromosomal DNA.
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Cloning of the resistance trait: The general approach to be
used is that of shotgun cloning of the chromosome of strain VR1.
However, shotgun cloning of chromosomal genes into S. sanguis is
frequently accompanied by deletions in the introduced genetic
material. This observation has led to the suggestion that in
S. sanguis , as in S. pneumoniae , plasmid replicons are assembled
from two monomers when single stranded fragments recombine via
homologous sequences (64). Based on this model, several
strategies have been developed for efficient cloning into S.
sanguis

.

The initial strategy for cloning the vancomycin resistance
trait into S. sanguis will use a "helper plasmid", in which the
host contains a homologous plasmid allowing recombinational
rescue of incoming chimera monomers (64)

.

S. sanguis strain
Challis V288 will be transformed with pVA736, which confers
erythromycin resistance (Em

r
)

,

and a resulting transformant will
be used as the host strain (41)

.

Hindlll digested chromosomal
DNA prepared from VR1 and Hindlll digested pVA736 are mixed,
ligated with T4 DNA ligase, and used to transform the S. sanguis
host. Alkaline phosphatase treatment of the vector is omitted,
as this may inhibit recovery of recombinants (53)

.

Transformants
will be screened for both constituitive resistance (direct
plating on vancomycin agar 20 ug/ml) and inducible resistance
(overnight growth on vancomycin agar 0.5 ug/ml, followed by
overlayer of 20 ug/ml)

.

Hindlll digests of purified plasmids
from vancomycin resistant transformants will be analyzed by
Southern blot hybridization using a biotinylated probe to
confirm their origin from the plasmid vector. In the event no
transformants are obtained, digestions will be performed with
other restriction enzymes for which pVA736 harbors a unique site
(Kpnl , EcoRl)

.

The advantage of cloning via helper plasmids is its
relative ease when isolating directly selectable markers.
However, deletions may still occur. For this reason, in the
event no transformants are obtained by helper plasmid cloning,
and alternative method will be employed: use of an
E. coli-S. sanguis shuttle vector, and construction of a
chromosomal library. The E. coli plasmid preparations contain
oligomers and high copy numbers of monomers, and thus transform
S. sanguis with fewer deletion events (40)

.

The shuttle vector
pVA838 (Em

r and Cm
r

) will be used for these experiments (40)

.

EcoRl digested bulk DNA from VR1 and EcoRl digested pVA838 are
mixed, ligated with T4DNA ligase, and the mixture used to
transform E. coli V850. Transformants are selected on
erythromcyin agar (10 ug/ml)

.

The library of colonies is stored
on replica plates and nitrocellulose filters at -20°C.

Since no probe is available for screening desired clones in
the library, a "brute force" approach to screening of
recombinants is required. According to the equation of Clark
and Carbon, screening of approximately 3000 clones will yield a

99% probability of encountering the desired trait. Therefore
portions of the library will be screened by transformation of
the mixed population into S. sanguis and screening for
vancomycin resistance. Populations containing positive
recombinants will be subdivided and screened in smaller
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subdivisions until the individual clone is recognized. All
colonies will be tested for both inducible and constituitive
resistance to vancomycin, as above.

Conjugative mobilization: For mechanistic and
complementation studies, it would be most desirable to return
the vancomycin resistance gene to a Leuconostoc host.
Transformation has not been demonstrated in Leuconostoc, and
attempts to transform Leuconostoc protoplasts with chromosomal
or plasmid DNA have been unsuccessful in this and other
laboratories. However, Leuconostoc species undergo conjugation,
and plasmids from S. lactis , S. faecalis , and S. sanguis have
been conjugally transferred into Leuconostoc (54,65). Thus the
technique of conjugative mobilization represents a potential
method of introducing the resistance trait into a susceptible
Leuconostoc host (63)

.

Conjugative mobilization has been used to
introduce cloned DNA into other nontransformable
Streptococcaceae such as lactic streptococci and S. faecalis
(55,63). The procedure will utilize the resulting chimera
derived from pVA838 (Em

r
) or pVA736 (Em

r
) as outlined above and

the conjugative plasmid pVA797. pVA797 (Cm
r

) is a derivative of
the broad host range plasmid pIP501 which has been introduced
into Leuconostoc by conjugation (54) . Both pVA838 and pVA736
share homology with pVA797, and all three replicate in S

.

sanguis via the pVA380-l replicon (41,63). pVA797 is introduced
into S. sanguis V288 by filter mating, and the desired second
plasmid by transformation. The strain is maintained by growth
on both erythromycin and chloramphenicol. Smith and Clewell
have shown that under these conditions pVA797 and pVA838 from a
conjugative cointegrate which resolves upon conjugation (63) . S

.

sanguis harboring the cointegrate is then used as a donor in
filter mating with L. mesenteroides 688, and transconjugates
selected on vancomycin agar.

Transfer of resistance: To explore the possibility that
vancomycin resistance may be transferred to other Gram positive
bacteria, VR1 and the plasmid free strains VR and 33313 will
also be used as donors in transformation and conjugation
experiments, with S. sanguis as the recipient. Preliminary
experiments have not yielded transformants with constituitive
high level resistance. Therefore experiments will screen for
transformants with inducible resistance, as described above.
Since Leuconostoc have been shown to transfer transposons
con jugatively to other streptococci, filter mating experiments
will also be performed. A streptomycin resistant mutant,
ChallisSt, is used as recipient. Cultures of donors (1 ml) and
recipient (2 ml) are mixed, filtered onto a sterile
nitrocellulose filter, and the filter placed onto BHI agar for
18 hours of incubation. Transconjugants are screened by plating
on agar containing streptomycin and vancomycin, with
pre-incubation on sub-MIC vancomycin for identification of
inducibly resistant transconjugants

.

Hybridization studies: To determine the potential
relationship between the genes encoding vancomycin resistance in
leuconostoc and recently isolated vancomycin resistant
enterococci, DNA-DNA hybridization will be employed. Probes
will be prepared from S. faecium plasmids conferring vancomycin
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resistance using biotin-labelled nucleotides. Digested
chromosomal DNA of strain VR1 is separated by electrophoresis,
immobilized on nitrocellulose, and hybridized with biotinylated
probes. Biotinylated nucleotides are identified with a
streptavidin-alkaline phosphatase conjugate.
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Table 1. Bioassays for destruction and/or adsorption of
vancomycin by strain VR, using vancomycin susceptible
strains of S. sanguis and S. pneumoniae

S.

control

incubation with VR:
2 hours
4 hours
18 hours
18 hours, "gentle"

filtration
18 hours, sheared

with glass beads

MIC (ug/ml)

sanguis S. pneumoniae
Wicky R6St

0.5 0.25

0.5 0.25
1.0
0.5 0.25

0.25

0.25

Table 2. Plasmids identified in Leuconostoc isolates

strain vancomycin MIC plasmids (size in kb)
(ug/ml)

688 1.25 80, 14, 3.8, 2.8
39 2.5 60, 14, 3.8
14AM 1.25 60, 14, 3.8
VR >512 none identified
VR1 >512 2.8
VR2 >512 80, 40, 10.5, 8

8293 >512 80
33313 >512 none identified
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DEPARTMENT OF HEALTH &. HUMAN SERVICES Public Health Service

National Institutes of Health

Bethesda, Maryland 20892
8uilding :

Room
(301) 496-

OCT 1 8 1988

Gerard J. McGarrity, Ph.D.
President
Coriell Institute for Medical Research
Camden, New Jersey 08103

Dear Dr. McGarrity:

After reviewing the material provided to the Human Gene Therapy Subccnmittee
and the Recombinant ENA Advisory Committee (RAC) and discussing with staff the
events leading up the October 3 RAC vote, I have decided to defer a decision
on the Anderson, Blaese, and Rosenberg Proposal for human gene transfer,
pending further review by the Hunan Gene Therapy Subcommittee. Based on still
unresolved questions raised by the Subccnmittee and the NIH Institutional
Biosafety Canmittee, I suggest that the entire protocol, including data
presented at the October 3 meeting and any additional data obtained since that
date, be reviewed by the Human Gene Therapy Subcommittee prior to resubnission
of the proposal to the full RAC.

The proposal represents a very significant advance in both scientific and
clinical terms and should be pursued as rapidly as an orderly process permits.
There are compelling reasons to ensure that this first attempt at insertion
and expression of a foreign gene in human patients is reviewed carefully
through the channels established for this purpose. Although this does not
constitute gene therapy per se ,

gene transfer must be regarded as a prelude to

such experiments and thus subject to the identical review process. The
Anderson et al proposal will certainly be regarded as precedent-setting.

I am hopeful that the availability of additional data will address the
concerns of the Subcommittee. Clearly, access to this material and time to

evaluate it thoroughly are necessary to insure proper assessment. An
expeditious review by the Subcommittee is desirable in order to attain the
enormous potential benefits of this procedure. Moreover, a timely response
will also convey a positive message to the applicants who should be encouraged
to continue their efforts. In order to avoid delay, I suggest that the Human
Gene Therapy Subcommittee meet soon, and if they approve, obtain RAC
concurrence by telephone.

[
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Thank you for your attention to this matter and for your demonstrated
ccrrmitirent to the thoughtful deliberations of the RAC. Please conmunicate
my appreciation to Dr. Walters and the members of the Human Gene Therapy
Subconmittee for their efforts to provide constructive recommendations to
the RAC.

Sincerely,

James B. Wyngaarden, M.D.

Director
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The New England Journal of Medicine
10 SnATTUCK STPIEE* 30STCN MASSACHUSETTS 021 15-609A -TELEPHONE 51T '3J-9800

OWNED ANO ?'_3L SHED 3V rHc MASSACHUSE-3 medical. SCC:S~*

OFFICE OF THE ECiTCS
October 26, 1988

Dr. James B. Wyngaarden
Director
National Institutes of Health
Bethesda, MD 20892

Dear Jim:

I am writing to you about the statement you made to the Washingcon Post
in an article by Larry Thompson published on October 19th. The article
had to do with your decision to delay approval of gene transfer
experiments by French Anderson, Steve Rosenberg, and Michael Blaese.

Appearing before the RAC, Anderson was reputed to have initially
withheld some written data "because he feared it would jeopardize his
ability to publish the information in prestigious scientific journals."
He apparently mentioned Science and the New England Journal of Medicine
and I imagine this is what provoked you to say "The RAC will not be held
hostage to the New England Journal of Medicine."

I want to make two points: First, that the data Anderson was talking
about were animal and in vitro studies that had not been submitted to

the New England Journal and would not in any case be suitable for us.

We were not involved , and Anderson evidently misspoke. Second, our
policy is not to interfere with authors responding to requests for
information from duly constituted government bodies. We have always
made it quite clear to authors that we hope they will cooperate, as

requested, in supplying needed information and that this will not
jeopardize consideration of manuscripts subsequently submitted to the
Journal

.

We currently have under review Steve Rosenberg's report on the use of
TIL cells in the treatment of metastatic melanoma and have made it very
clear to him that he should feel free to provide that information to any
NIH committee requesting it. In fact, he has already sent the draft
manuscript to the FDA and to the NIH Clinical Research Committee,
correctly assuming that this is consistent with our policy.
Furthermore, Steve told me that if he had been asked by the RAC for a

copy of that manuscript he would have certainly complied, but there was

no such request.
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Dr. James B. Wyngaarden
October 26, 1988

In short, I think you must have been misinformed about our involvement
in this affair, and our policy on such matters. To repeat: We do not
interfere with government agencies seeking information from authors. I

hope this will reassure you and will avoid any future misunderstandings

With kindest personal regards,

Sincerely yours,

Arnold S. Reiman, M.D.
Editor-in-Chief

ASR/pl

Recombinant DNA Research, Volume 13
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

National Institutes of Health

Bethesda, Maryland 20892
Building

: 126
Room : 0433
(301) 496-

November 25, 1988

Dr. Arnold S. Reiman
Editor-in-Chief
The New England Journal of Medicine
10 Shattuck Street
Boston, MA 02115-6094

Dear Dr. Reiman:

Your letter clarifying for the record The New England Journal of
Medicine’

s

publication policy is appreciated. It is my
understanding that confusion arose regarding the distinction
between providing unpublished data in an open public meeting as
opposed to the confidential deliberations of a study section or
internal review committee. Clearly this issue is of great
concern to the National Institutes of Health and to the
scientific community in general.

Since its inception, the Recombinant DNA Advisory Committee has
maintained a long tradition of supporting public discussion of
proposals to exercise new forms of recombinant DNA technology.
Such applications are scrutinized and debated extensively, often
finding an audience in the lay press as well as scientific
journals. With the exception of a few instances when research
proposals contained information of a proprietary nature, we have
encouraged broad participation at these meetings by announcing
the agenda in the Federal Register and by allowing time for
public comment. Frequently, the debate is lively and receives
national coverage. This serves to inform the public about
advances in basic biomedical research and may be responsible for
some degree of the growing acceptance of biotechnology and the
recognition of its benefits.

Naturally, the first proposal to insert a foreign gene into human
patients has focused much attention on the RAC. Therefore, we
have been made acutely aware of the need for openness and full
cooperation of the investigators who are submitting their
applications to the RAC. In the case of the proposal from
Drs. Anderson, Blaese, and Rosenberg, data that were not given to
the RAC Human Gene Therapy Subcommittee for its meeting on
September 29 were presented in slide format at a meeting of the
full RAC on October 3. For this reason, I felt that it was
appropriate to ask that this information be reviewed, in writing,
by the subcommittee prior to my decision to approve or nor to
approve. This process is under way, and additional material will
be provided to the subcommittee.
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Even the implication that fear of jeopardizing publication of the
research results might cause data to be withheld from review
could seriously hamper the ability of the RAC to carry out its
mission. Thus, your statement that The New England Journal of
Medicine will net view such disclosure as prior release will
serve to help us preserve the valuable open nature of the RAC
review process.

Thank you for taking the time to address this matter and to
correct any existing misperceptions.

Sincerely yours,

/s/ James B. Wyngaarden

James B. Wyngaarden, M.D.
Director
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American Enterprise Institute for Public Policy Research

1150 Seventeenth Street, N.W., Washington, D.C. 20036

(202) 362-5800

Telex: 671-123°

28 October 1988

Dr. James B. Wyngaarden
Director
National Institutes of Health
9000 Rockville Pike
Bethesda, MD 20205

Dear Dr. Wyngaarden:

I am writing to express my disappointment at news reports questioning RAC's
approval of the Rosenberg-Blaese-Anderson experiment. They suggest that the

RAC did not have access to all the data it needed to make an informed decision.

This is inaccurate. Had important data been withheld from the RAC simplv to

accommodate publication, I am confident the RAC would not have approved the

experiment. I can only speak for myself, but I felt we had, before our meeting, all

the data we needed to give you a recommendation to proceed.

The information we were given was persuasive on several points:

First, although the use of recombinant DNA in this experiment is unlikely to be
of much immediate benefit to the patients, the experiment is not at all frivolous.

With further optimization and refinement, the TIL immunotherapy protocol ap-

pears to hold great promise for millions of future cancer patients. This line of re-

search deserves a high priority.

Second, the risk to the individual patients is very small. That is, it is well within
the range of risks that are tolerated routinely in clinical research, even among
subjects far less ill than these individuals. Indeed, the risk associated with the ge-

netic labeling is inestimably small compared to other therapy-related risks that the

patients are accepting at the same time. Note also that, without having to go
through any elaborate approvals, these same researchers have performed the

same experiment using radioisotopic cell labels, rather than genetic labels. They
demonstrated convincingly that the genetic label will be a far more effective re-

search tool. I believe it is also true that the hypothetical risks associated with the

genetic label-such as insertional mutagenesis—are far smaller and more controll-

able than the risks associated with autoirradiation from radioactive cell labels.

Third, these experiments present no plausible risk to the general population—
which is properly RAC's chief concern. The theoretical possibility that was
considered—reassembly of a replication competent retrovirus from homologous
host sequences--is plausible, if at all, only in mice. It cannot reasonably be used
to argue against human trials.
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In the course of the RAC meeting, the researchers were confronted with data re-

quests that were frankly irresponsible. For example, they were asked to produce
experimental evidence that diluting an aliquot by a factor of ten lowers its con-

centration by a factor of ten.

I can understand that the human gene therapy subcommittee would want to take

its time reviewing the first case of genetic intervention in humans. But they
should have the discipline to resist the temptation when there are no real issues

to think about. Being first makes this experiment newsworthy, but it does not
make it an ethical dilemma. Indeed, I felt that the only ethical choice the RAC
could make was an immediate approval.

The RAC did not make its decision carelessly. After hearing the details of the

proposal, and listening to the concerns of the subcommittee, the majority felt that

the researchers and MH deserved congratulations and encouragement—not
more delays. I urge you to proceed with all due speed.

Respectfully yours,

Brian F. Mannix
Member, Recombinant-DNA
Advisory Committee

c: RAC members

Recombinant DNA Research, Volume 13 [449]



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

National Institutes of Health

Bethesda, Maryland 20892
Building :

Room :

(301)496-*
2 4 33

November 25, 1988

Mr. Brian F. Mannix
Resident Fellow
Economic Policy Studies
American Enterprise Institute

for Public Policy Research
1150 Seventeenth Street, N.W.
Washington, D.C. 20036

Dear Mr. Mannix:

Thank you for your letter of October 28 commenting on the
Recombinant DNA Advisory Committee's (RAC) review and approval of
the proposal for human gene transfer. The level of detail in
your remarks reflects your commitment to the mission of the RAC
and you must be commended for this. Many of your points are well
taken and deserve mention, particularly the need to preserve the
momentum of this important research. I have asked that all
elements of the review of this proposal proceed as rapidly as
possible. You may be interested to learn that November 4, the
National Institutes of Health (NIH) Institutional Biosafety
Committee, whose formal approval is required for this work to be
conducted, voted in favor of such approval. This is only one
stage in the process before the proposal reaches my desk for a
final decision. In addition, the Institutional Review Boards of
both sponsoring institutes must give their consent.

It is important to note that the Human Gene Therapy Subcommittee
was established and duly constituted with appropriate experts for
the sole purpose of reviewing proposals to insert genetic
material into human subjects to ensure their safety to those
patients as well as to the general public. This subcommittee has
been engaged in such discussions for over two years as
preparation for providing a focused, technical critique of such a
protocol. While the Anderson-Blaese-Rosenberg project does not
involve gene therapy per se, the techniques to be employed are
similar to those we expect to see in the first gene therapy
experiment. With this in mind, the subcommittee felt that their
review would be appropriate, and I concur in this decision.

Although the RAC voted to approve the proposal submitted by
Dr. Anderson, et al., their vote was based in part on information
that had not been provided to the subcommittee for its meeting
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the previous week. There were certain important technical issues
left unresolved at the October 3 RAC meeting that necessitate the
subcommittee’s further review of the data submitted in support of
this project. It is the responsibility of NIH and the RAC to
address these issues, without causing unreasonable delay. I am
certain that the review will proceed as expeditiously as
possible

.

Sincerely yours,

/s/ James B. Wyngaarden

James B. Wyngaarden, M.D.
Director
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TO FROM

Dr. James B. Wyngaarden, Director
National Institutes of Health
9000 Rockville Pike
Bethesda , MD 20205

DONALD C. GARNER
98 MAIN STREET. SUITE 216

T1BURON. CA 94920

(415) 435-2477

(415) 435-1123

SUBJECT RAC Approval of Rosenberg-Blaese-Anderson Project date

Possibly it would be useful if I outlined the thinking
behind the RAC approved motion I offered at the September
meeting. First, I carefully structured the motion so that it was
limited to ten patients each of whom would have a life expectancy
of not to exceed 90 days. Second, there is a possibility,
however remote, one or more of the ten patients could benefit
from the information gained from the genetic labels they receive.
Third, due to the tight guidelines contained in the RAC approved
motion the results of the research will receive careful scrutiny
from the scientific community before this highly visible
procedure will be permitted to go beyond the initial restricted
stage. Fourth, after extensive discussion it seemed we were
attempting to pirouette on a molecule with nothing more to be
achieved

.

MESSAGE

cc: Jay Moskowitz
Becky Ann Lawson

SIGNED

f~1 NO REPLY NECESSARY f~~l REPLY REQUESTED - USE REVERSE SIDE
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PETITION TO AMEND THE NATIONAL INSTITUTES OF HEALTH
GUIDELINES FOR RESEARCH INVOLVING RECOMBINANT DNA MOLECULES

TO ESTABLISH A HUMAN EUGENICS ADVISORY COMMITTEE

By The

FOUNDATION ON ECONOMIC TRENDS, ET AL

.

.

November 4, 1988

The Foundation on Economic Trends ("Foundation") and Jeremy

Rifkin hereby petition the National Institutes of Health ("NIH")

to amend its NIH Guidelines for Research Involving Recombinant

DNA Molecules to provide for a Human Eugenics Advisory Committee

( "HEAC" ) of equal and parallel stature to that of the NIH

Recombinant DNA Advisory Committee ("RAC") to review and make

recommendations on all proposals involving human gene therapy.

By human gene therapy, we mean to include proposals involving

somatic cell therapy as well as those involving germ line

therapy

.

As is evident from the recent submission of a human gene

transfer protocol to the RAC by Drs. Steven A. Rosenberg, R.

Michael Blaese and W. French Anderson of the NIH (53 Fed. Reg.

34,246, 34,247 (Sept. 2, 1988)), involving the use of genes to

mark tumor infiltrating lymphocytes (TIL) , the techniques for

human genetic engineering are now being developed. As we

understand the research in question, the tumor infiltrating

lymphocytes (TIL) obtained from the patient's tumors are presumed

to be the patient's own cancer-fighting cells. They are infused

back into a vein of the patient. They are thought to circulate

through the body and find, invade and kill cancer cells. There

Recombinant DNA Research, Volume 13 [
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is a need to determine why this TIL therapy works for some

patients but not for others. The proposal involves the insertion

of a bacterial gene into a disabled retrovirus which, in turn, is

inserted into the cells in question. This procedure thus

provides the means to "mark" the TIL so that they can later be

isolated from the patient. Researchers will thus be able to test

tumor samples for the presence of the TIL.

As pointed out by the researchers, "since the added gene

becomes a permanent and stable part of the cell, the TIL and all

its offspring would be marked in such a way that these cells

could always, it is postulated, be identified and re-isolated . .

. (Submission by researchers.) While there is some potential

for future benefit to the patient from the addition of the

marker, the primary benefit will inure to future patients because

of the knowledge that may be gained about TIL therapy from use of

the marker.

Precedent for the institutional arrangements that will

govern both the review and recommendations regarding gene therapy

proposals is being established by the NIH now by its actions on

the TIL therapy marker gene proposal and other submissions that

may be expected. It is, therefore, of the greatest urgency that

the committee requested by this petition be established promptly.

Without either denigrating or espousing the potential

benefits of gene therapy from a medical standpoint, it cannot be

disputed that human genetic therapy proposals will present highly

complex and controversial philosophical, ethical, civil

liberties, and eugenics issues and related social and economic

[
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questions. The medical and ethics perspectives and expertise

represented in the RAC and in the RAC Human Gene Therapy

Subcommittee ( "HGTS " ) , while necessary for review of the medical

issues raised by gene therapy proposals, are simply not adequate

to address the broader issues raised by this emerging technology.

While we acknowledge that members of the RAC and HGTS are

qualified in their respective disciplines, their interests and

expertise do not encompass the broader areas of knowledge

necessary to evaluate human genetic engineering. As acknowledged

in the Guidelines, n [a]dvice from the RAC [to the Director] is

primarily scientific and technical." Guidelines, § IV-C-1.

Furthermore, RAC members — including the members of its

subcommittees such as the HGTS — are interested primarily in

advancing medical research and commercial applications resulting

from that research. For the most part, they belong to

institutions and industries interested in pursuing those specific

goals. It is of the utmost importance that their viewpoints and

values not be allowed to dominate those whose expertise and

values lie primarily in protecting the interests of those who

will be subject to, and affected by, the genetic engineering in

question. Representatives of these interests are entitled to

present their recommendations, caveats and reservations directly

and independently to the Director of the NIH.

Public and private sector employers, insurance companies,

police authorities, and other institutions already claim a vital

interest in knowledge of the genetic vulnerabilities and

identities of particular individuals, including those persons
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identified as potential victims of certain genetic defects. At

this time, there are no federal standards or protocols to govern

the social and commercial applications of human genetic

engineering. In the absence of any statutory protection, the

regulatory arrangements adopted by the NIK in this area will be

of paramount importance in protecting the rights of members of

vulnerable groups most affected by genetic engineering. It is

therefore essential that the Human Eugenics Advisory Committee be

established to protect the interests of these constituencies.

The HEAC would review human genetic therapy proposals at the same

time as the RAC and would make its own recommendations to the

Director of NIH based on its own expertise, interests, and

perspectives

.

It is essential that the HEAC and the RAC be constituted as

separate bodies to ensure recommendations to the Director of NIH

that encompass the broad range of issues raised by this new

technology. This recommendation for the creation of the HEAC

follows in the wake of the RAC's experience in reviewing

proposals for the deliberate release of recombinant organisms

into the environment. In that instance, the RAC never developed

the broad ecological expertise that would be required to deal

adequately with the great number and variety of such proposals

now being submitted to federal agencies. Accordingly, the NIH

Guidelines now provide that even where the RAC and the NIH retain

jurisdiction over such proposals, NIH defers to those agencies

who have asserted primary jurisdiction over such matters.
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presumably on the ground that such agencies have greater and more

relevant expertise on the issues involved.

A similar approach is called for here. The RAC and the HGTS

simply to not have the broad expertise, interests or experience

necessary to grapple effectively with the broader issues

presented by any given human gene therapy proposal. Accordingly,

advice on such matters should be left to a committee capable of

handling such issues.

It should also be noted that some future human genetic

engineering proposals may have far reaching implications for, and

impacts on the human environment. The mandates of the National

Environmental Policy Act, 42 U.S.C. §§ 4321-4370 (1982) may,

therefore, in those instances, require the establishment of

appropriate interdisciplinary decisionmaking structures. See,

e.g. , Section 102(2) of NEPA, 42 U.S.C. § 4332 (2) (C); see also

Section 101 of NEPA, 42 U.S.C. § 4331. The establishment of the

HEAC will help assure that the final NIH decisions on human

genetic engineering proposals reflect an adequate

interdisciplinary review and consensus.

This marker gene experiment represents the first time man

will attempt to permanently alter the genetic code of human cells

by the insertion of foreign genes. We therefore request that

approval of the pending human gene therapy protocol referred to

above be conditioned upon the establishment of the HEAC and that

it be the first such protocol reviewed by the HEAC.

In regard to human gene therapy, the scientific community

cannot justifiably disavow responsibility for the application of

Recombinant DNA Research, Volume 13 [4571



the human genetic engineering technology that it sponsors, funds

and develops. The profound social implications involved in the

genetic engineering of human beings are raised with the first

experiment now being proposed to change the genetic instructions

in a human being.

The scientific community can no more divorce itself from the

social significance of this powerful new tool than it could

responsibly disavow the issues raised by the development of the

atomic weapon, for the issues presented by human genetic

engineering are as significant as those raised by that

development. Adequate evaluation of those issues requires broad

interdisciplinary oversight.

Our proposed amendments to the Guidelines, to create the

HEAC , and to make related changes in the Guidelines to

incorporate HEAC recommendations into NIH decisionmaking in this

area are enclosed. Your consideration of our proposal is greatly

appreciated

.

Sincerely yours.

FOUNDATION ON ECONOMIC TRENDS

President, Foundation on
Economic Trends

Enclosures

[
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PROPOSED AMENDMENT TO THE NATIONAL INSTITUTES OF HEALTH
GUIDELINES FOR RESEARCH INVOLVING RECOMBINANT DNA MOLECULES

TO ESTABLISH A HUMAN EUGENICS ADVISORY COMMITTEE

By The

FOUNDATION ON ECONOMIC TRENDS

November 4, 1988

Amend Section IV-C-2 as follows: At the end of Section IV-

C-2, add the following:

IV-C-2-a. Human Eugenics Advisory Committee . The

Human Eugenics Advisory Committee (HEAC) is responsible for

carrying out specified functions described below as well as

others assigned under its charter or by the Secretary, HHS

,

the Assistant Secretary for Health, and the Director, NIH.

The committee shall consist of eighteen members,

including the chair, appointed by the Secretary or his or

her designee, as follows:

(1) Three members who are experienced and

knowledgeable in protecting the health, safety, and welfare

of workers.

(2) Three members who are experienced and

knowledgeable in the protection of privacy and civil

liberties

.

Recombinant DNA Research, Volume 13 [459]



(3) Three members who are experienced and

knowledgeable in protecting the rights of the handicapped.

(4) Three members who are experienced and

knowledgeable in the abuses and ethical problems in the

field of ante-natal and neo-natal testing.

(5) Three members who are experienced in the

protection of the interests of consumers, especially in the

medical and insurance fields.

(6) Three members who are experienced and

knowledgeable in molecular biology and one or more of the

following fields: discrimination in education, bio-ethics,

and public affairs.

Groups which have been the traditional victims of past

discrimination, including minorities, women, and the

disabled shall be well represented on the committee.

All meetings of the HEAC shall be announced in the

Federal Register, including tentative agenda items, 30 days

in advance of the meeting with final agendas (if modified)

available at least 72 hours before the meeting.

The HEAC shall be responsible for advising the

Director, NIH, on each and every proposal that involves any
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human gene therapy, including both somatic cell and germ

line therapy. The term "major actions" in Section IV-C-l-b

of these Guidelines includes all such proposals. The HEAC

chairperson shall be notified of all final decisions by the

Director, NIH, on all such proposals in the same manner as

the RAC and IBC chairpersons are notified of certain final

decisions under Section IV-C-l-b- ( 1)

.

Amend Section IV-C-1 to read as follows: Amend the second

sentence to read as follows:

The Director has responsibilities under the Guidelines

that involve ORDA, the RAC and the HEAC.

After the third sentence of § IV-C-1, add:

Advice from the HEAC is primarily on the ethical,

philosophical, social, economic, and eugenic implications

and impacts of human genetic therapy.

Amend § IV-C-l-b by striking all of the language after

"Guidelines" and inserting language thereafter so that the text

of the provision reads as follows:

In carrying out the responsibilities set forth in this

section, the director or a designee shall weigh each

proposed action through appropriate analysis and

consultation to determine that it complies with the
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Guidelines, presents no significant risk to health or the

environment, and presents no significant risk of (i) adverse

impacts on the civil liberties or on the social or economic

status of those persons who may be the subject of proposed

actions involving gene therapy, (ii) creating undue ethical

or philosophical dilemmas or problems for such persons, and

(iii) encouraging unsound, undesirable or frivolous human

eugenics practices by either public or private institutions

or individual practitioners. The term "significant risk"

herein includes adverse implications for the interest to be

protected

.

Amend Section IV-C-l-b-(l) by adding "and the HEAC " after

"the RAC" wherever it appears in that provision.

Amend Section IV-C-3-b-(l) by adding "and HEAC" after "RAC"

where it appears in the text. In the note that follows the text,

add "or a HEAC" before "meeting".

Amend Section IV-C-3-b-(2) by adding "and HEAC" after "RAC"

and change "meeting" to "meetings".

Amend Sections IV-C-3-b-(3) and IV-C-3-d by adding "the

HEAC" after "RAC".

The reasons for these proposed revisions are set forth in

the Petition to the Director accompanying these proposals.
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Working for the Nature of Tomorrow,

NATIONAL WILDLIFE FEDERATION
1412 Sixteenth Street, N.W., Washington, D C. 20036-2266 (202) 797-6800

December 7 , 1988

HAND DELIVERED

Ms. Rachel Levinson
National Institutes of Health
Office of Recombinant DNA Activities
Room BIC 34
9000 Rockville Pike
Bethesda, MD 20892

Dear Ms. Levinson:

I am writing on behalf of the National Wildlife Federation
(NWF) , the nation's largest conservation education organization.

The NWF requests that the National Institutes of Health
(NIH) Recombinant DNA Advisory Committee (RAC) recommend to the
NIH Director that the Guidelines for Research Involving
Recombinant DNA Molecules ("Guidelines") be expanded to encompass
research involving organisms engineered by techniques other than
recombinant DNA.

Expanding the scope of the Guidelines is necessary because
recent advances in science have added to the list of techniques
capable of producing genetically novel organisms. A growing
number of such organisms are not subject to the current
Guidelines, which provide oversight only of those organisms
formed by narrowly defined recombinant DNA techniques. Like
recombinant DNA, these new techniques will produce organisms that
may pose human health and environmental risks.

We readily acknowledge the difficulty of defining the scope
of NIH guidelines in an era of rapid technological change.
Although there may be other approaches, to begin the discussion,
we propose that Section I-B of the NIH Guidelines, Definition of
Recombinant DNA Molecules, be replaced by a new section bringing
within the scope of the guidelines all organisms into which
foreign DNA has been stably integrated, regardless of technique.
We do not propose particular language because we believe that the
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precise contours of the Guidelines would benefit from thorough
discussion by the RAC.

BACKGROUND

The Guidelines were developed in 1976 to provide standards
of safety in research with recombinant DNA techniques. The
purpose of the Guidelines was to protect researchers and the
public from potential hazards to human health and the environment
posed by genetically novel organisms. 1

The central concern of the NIH was the genetic novelty of
the organisms created by recombinant DNA techniques. As the NIH
stated in its 1977 Environmental Impact Statement on the
Guidelines (2), "[cjoncern over the potential for hazard in
organisms containing recombined DNA develops from the central
idea that such recombinants will be unique types of organisms,
not normally arising in nature, and that their properties will
therefore be unknown and unpredictable."

As there was only one technique capable of providing
transgenic organisms in 1976, the Guidelines are written to cover
only that technique. Current Guidelines (3) apply only to
recombinant DNA molecules, which they define "...as either (i)

molecules which are constructed outside living cells by joining
natural or synthetic DNA segments to DNA molecules that can
replicate in a living cell, or (ii) DNA molecules that result
from the replication of those described in (i) above." This
definition captured most genetically novel organisms for review
because the recombinant DNA technique depends on joining the
foreign DNA to be transferred to vector DNA outside of living
cells.

THE NEW TRANSGENIC TECHNIQUES

Since that time, scientists have developed other gene
transfer techniques (e.g., electroporation, microprojectile

1. The 1976 "Decision of the Director, NIH, to Release Guidelines
for Research on Recombinant DNA Molecules" (1, p. 27904) declared
that "[t]he object of these guidelines is to ensure that
experimental DNA recombination will have no ill effects on those
engaged in the work, on the general public, or on the
environment"

.
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techniques, microinjection, chemical poration, cell fusion) that
can produce genetically novel organisms but will not necessarily
involve "a joining of natural or synthetic segments to DNA
molecules" outside living cells. References 4-13 provide a
sample of techniques currently capable of producing so-called
transgenic organisms—those with DNA from dissimilar parent
organisms

.

The key to these new transgenic techniques is that they are
not dependent upon vectors to transfer the foreign DNA. Although
these techniques are not yet well understood, it is known that
small pieces of foreign DNA introduced into a cell without
vectors can become incorporated into the chromosomes and be
expressed.

As a result of these advances, transgenic organisms may be
produced by a number of techniques, including, but not limited to
recombinant DNA. Transgenic techniques that do not require
"recombinant DNA" procedures produce organisms that can be
identical to organisms created with recombinant DNA techniques.

RAC members acknowledged the deficiencies in the current
Guidelines at June 3, 1988, meeting in a discussion of amendments
to the Guidelines regarding transgenic animals (14, 15, 16).
Certain experiments with transgenic animals are not subject to
the Guidelines because the DNA added to the animals is not
"recombinant DNA" as defined by the Guidelines. According to
meeting participants,

o "...there is a serious and significant loophole that needed
to be addressed..." (16, p. 18);

o the technology exists to create non-recombinant transgenic
organisms ("...the technology is moving fast enough that by
the time this [transgenic animal amendment] went anyplace
that there will be such things", (16, p. 26);

o some transgenic organisms pose hazards ("...if you're
injecting DNA into an animal .. .you 've potentially created
something that might be harmful, so you shouldn't let it
wild. You couldn't let it out into the wild." (16, p. 39).

SUMMARY

Gene transfer technology has now moved beyond recombinant
DNA techniques. The NIH should delay no longer in developing
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Guidelines that reflect current scientific knowledge so that the
public and the environment are protected from potential hazards
of the new gene transfer technologies. There is no scientific
rationale for limiting oversight to one subset of genetically
novel organisms.

We urge the RAC to recommend to the NIH Director that the
Guidelines be updated and expanded to encompass all organisms
possessing the same degree of genetic novelty as organisms
produced by recombinant DNA techniques as currently defined.

We look forward to the RAC's consideration of this request
at the January, 1989, meeting. Please call (797-6892) if you
have any questions.

Sincerely,

Jane Rissler, Ph.D
National Biotechnology
Policy Center
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